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12.1 SAFETY PRECAUTIONS

ATRCREW EJECTION SEATS

This equipment is a sourco of potential danger to
personnel and of damage to the aireraft. If a firing
mechanism is operated while the aircraft is on the ground,
a seat will be ejected, damage will be done to the aircraft

and injury eoculd be caused to any person in, or leaning

into, the ocockpit.

Before any individusl is allowed to enter the cabin,
therefore, the N.C.0 i/¢ airframe servicing must ensure
that the following safety precautions have been observed:=-

L. The safety pins are fitted in the ejection
gun sears.

2. The safety straps .re in position over the
firing handles of the seats,

3. The second safety pin attached to the safety
pun disc is in the hole of the ‘ime delay umit om

each seat

k. The safety pin is in the Jettison gun sear

Jet Warning

When the aircraft is being nanceuvred on the
ground with the engines running, or when an engine
is being run for any purpose, it is essentisal
that personnel are given struct instructions to
keep well olear of the air intakes and jet
exhausts, as to remain in proximity is to hazard
their safety.

Personnel and mechanical transport must n~t
enter the shaded area when an engine, or engines
are running. The rear of the aireraft must be at
least 800 't from bu:l.'l.d.i.ng:a

Personnel may wllk with safety beneath the
air intakes during engine running, the danger
areas Leing confined o a 15 ft. radius in the
same horigzontel plime as the intakes.

See Drawing TP.4823. N
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12.2 AIR CROSS-FEED STARTING (SUBSEQUENT ENGINRES)

The following procedure describes the methcd of
starting the remaining engines, when using the
cross=fecd method. In each case the engine which has
been started previously must be run at a2 minimum of
90 per cent rev/min,

Observe the precautions and set the controls of

the engine(s) as described in "Starting procedure
(first engine)" then proceed as follows:-

ATR SEL (Starting air selector) NORMAL

AIR CROSS-FEED ocock Check that
indicator is
open.

M.54%. (engine master switch) Move to ON.

Then starting one engine:-

STARTER button Preas the
appropriate
button and
release,

For the remainder of the operations follow the
procedure described in "Starting procedure (first

engine)",
When starting two or three engines:=

Press the

appropriate
buttons and
release,

STARTLR buttons

For each engine, follow the operations described
in "Starting procedure (first engine)",

GROUND CHBCKS
General

Before running an engine to check a suspected
defect, ensure that all indicators and electrical
equipment associated with the defect are serviceable.

Before commencing ground running checks on a
ml@‘-inztﬂltd e,0,u,, ensure that the relsvant
checks of all engine instruments and associated
electricel systems have been made.

Switch on the engine anti-icing heat and operate
the engine at meximum continuous rev/min for one
minute during every ten minutes of low power running
below 90 per cent rev/min under the fullewing
circumstances,

In ieing eccnditions,

If the visibility is less than 1,000 yards
due to fog and the ambient temperature is
plus 3°C or lower:-

The J.P.T. at take-off rev/min will increase
by 5°C to 10°C above normal when engine
anti-icing eair is used, provided that the

JIPITI Mslll LA R RN

‘l‘



JoP.Te has not reached the maximum i.e. is
ocntrolled Ly the J.P.TdLs

If the J.P,T.L. is contrclling, the engine
rev/min at tu.l:u-ﬂff, will bé decreased by

appreximately 1%.

Proporticnate changes will cecur when running
the engine at maximum continucus rev/min
with engine anti-icing in cperatiomn., -

As socn eas proctiecble after starting the
engine and before running the engine above IDLING,
check that eooling air is discharging from the
alternator ocooling air exit duct and from the
eonstant speed drive cooling sir exit dust loeated
in szone 2A engine bay doors.

011 Pressure Check

Throttle Lever at IDLING (engine warm)

Check that oil preasure is registering .

Throttle Lever Move gradually to obtain

90 per ecent rev/min

Check that the oil pressure is between
55 to 60 1b/in<,

Note

When the ambient temperature is high a minimum
oil pressure of 50 1b/in? at S0 per cent rev/min
is nnunptablu. Under these circumstances check
_that the oil pressure rises when the rev/min are
inereased.

lh-nu.&rsmmﬁ.-uiuhutnﬁmpnf
5 1b/in® in the oil pressure from normel may
be expected at 90% rev/min er above.

Laution :

If the oil pressure does not reach the
required minimum in response to normal adjustment,
(one turn of the ral‘!.af valve adjuster equals
approximately 5 1b/in? oil pressure) stop the
engine immediately and investigante the cause,

Throttle lever IDLING
Throttle lever IDLING

Cheek that the fuel ssure werning
mﬁimt?r shows black (mmlf"

Throttle lever Move gradually
to obtain maxioum
permissible J.P.T.
or rev/min, which-
ever occurs first.

Throttle lever IDLING

Check that the indicator remains black
throughout the renge.

Caution ...
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If the indieator shows white (low pressure)
stop the engine and investigate.

This eheck ensures that the engine is funotioning
normally before proceeding with high power checks.

Proceed as follows :-
Throttle lever

R.P ¥. GOVERNOR/J.P.T.
LIMITER switch

IDLING

TAKE OFF

Check that the ENGINE CONTROL indicator shows

black.
J.P.T. LIMITER switch to ON.

Throttle lever

Jet pipe temperature

I'hrn_tthhﬂr

Move gradually
from IDLING to

obtain maximum
eontinuous rev/

Checl: that the
temperature is
below the Ground
Setting maximum
Rev/min limit.

Refer to Operating
Limitations,

IDLING

Cruise detun jet pipe tempersture
Aimiter chegk

With the throttle lever at the IDLING position,
carry out the following operations :-

J.P.T. LIMITER switch ON

Press the R.P.M. ISOLATOR (Cruise govermor
switch (located on Panel inoperative).

> cent to navigator's

table).

R.P.M. GOVERNOR/AJ.P.T. CRUILSE

LIMITER switch
«heck that the ENGINE CONTROL indiecator shows whibe.

Throttle lever move gradually
to OPEN,

The engine is now opereting on the cruise datum
of the jet pipe temperatwre limiter, the rev/min
cbtained will therefore vary inversely with ambient
temperature. Allow the jet pipe temperature to
settle for one minute, then proceed as follows 3~

Cheek that the jet pipe temperature is at
the g'gmﬂ setting eruise limit or not more
than 4 C below.

Release the R.P.M. ISOLATOR switch
Throttle lever IDLING

Take=off datul seccccsssssns



JTake-cff datum jet pipe temperature
Admiter check "

With the throttle lever at the IDLING position,
oarry cut the following operaticns :

R.P.M. GOVERNOR/J.P.T.

LIMITER switch TAKE-OFF
Nete
Check that the ENGINE CONTROL indicator
shows dlack.
Throttle lever Move gradually
to OPEN.

The engine is now operating either on the take-
off datum of the jet pipe temperature limiter or on
the take—off datum of the governor.

Laution :

As the teke~cff governor datum has not been
checked at this stage, ocare must be taken, that
the maximun permissible rev/min are not exceeded.

If necessary retract the throttle lever to observe
this limit.

This checks the response of the jet pipe
temperature electro-pressure control to
the change in the selected datum.

In very cold weather it may be necessary to
turn on the engine anti-icing and the cabin

heating air to make the jet pipe temperature
suffieciently hot.

If there is no change in jet pipe temperature,
stop the engine and check the serviceability
of the govermor datum sclenoid and its wiring,
To do this make an aural check ef the
operation of the solencid while the datum
selector switch (ENGINE CONTROL) is operated.

Laution :
Ifr, ,O0ing to the ambient temperature being

below 20°C, it is not possible to obtain a Jet

pipe temperature sufficiently high to allow the
tperation of the jet pipe temperature limiter
to be checked, warn the pilot that it may be

necessary to retract the throttle leyer during
elimbing conditions to awcid exceeding maximum
permissible Jet pipe temperature.

Return the throttle lever to IDLING.
Lruise governor datum check

Carry out the following operations :

ReF.M. GOVERNOR/J.P.T.
LIMITER switch TAKE-CFF

J.P.T, LIMITER switch on

5. Throttle ...
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Throttle lever Move gradually
to OPEN,

R.P.M, GOVERNOR/J.P.T.

LIMITER switch CRUISB

J«P.Ts LIMITER switch OFF

The engine is now operating with the oruise
governor datum only controlling. Proceed with the
check in the following manner:-

Check rev/min stabilise without excessive
fluctuation.

Check that rev/min conform to the maximum

continuous limits quoted in Ground
Settings of the Operating Limitationas.

Note:

If necessary, adjust the governor datum as
described under Fuel System Adjustments,

Return the thruottle lever tn IDLING
Take-of'f L) r datum

Check this setting in the following manner:-

J.P.T. LIMITER switch ON
R.P.M, GOVERNOR/J.P.T.

LIMITER Switch CRUISE
Throttle lever Move gradually

to OFEN

R.P.M. COVERNOR/J.P.T.
LIMITER switch TAKE-OFF

Allow the rev/min to stabilise for 10 to 12
secs, then check that they conform to the
limit quoted in Operating Limitations -
Ground Settings.

Warning:

Do not exceed the take-off jet pipe temperature
limitations under any circumstances, do not
therefore check the take-off governor setting with
the jet pipe temperature limiter set to OFF.

liote:

Maximum permissible jet pipe temperature for
take-off should be achieved when TAKE-OFF is
selected without resulting in rev/min over-
swing, provided that the amblient temperature
is above plus 20°C, since the jet pipe
temperature limiter suppressed datum will
then be the governing factor.

Rev/min cverswing will ocour if the ambient
temperature iz below plus 20 C; this 1s
permissible provided that the limit quoted
in the Operating Limitstions is not exceeded
(this limit is of course higher than the

required ground setting).

At ambient temperztures below plus 20°C the
maxioun jet pipe temperature obtainable will

be proportionately less than the take-off setting
and the rev/min will be limited by the take-off
governor. If under .........



If under these circumstances the meximum rev/min
are not obtained, adjustthe governor as described
in the "Fuel system setting and adjustments".

1f' the ambient temperature is 20°C or over the jet
pe temperature will rise to the take-off limit
since the limiter will be cont.rolling), rev/min

will rise to less than the talie-off limit and the

take-off governor setting will have to be checked

in flight. Alternatively, under these circumstances,

adjust the take-off governor to gontrol at
approximately eruise rev/min, note the amount of
effective adjustment required, then reset the
governor to give the potential take-off ground
setting. In either event care must be taken

that the meximum tolke-off rev/min is not exceeded
when the ambient temperature subsequently falls
below 20°C. If necessary, reset the governmor as
described in "Fuel system setting and ad justment".

Laution

If the take-off governor setting has not been
established, the pilot must be warned that when
the ambient temperanture falls below 20°C, it may
be necessery to retract the throttle lever from
the OPEN position to aveid eiceeding the maximum
permissible take-off rev/min.

Hote

R.P.M, GOVERNOR/J.P.T.

LIMITER switch TAKE~OFF
J.P.T. LIMITER switch oN
Throttle lever OFEN

Allow the rev/min and jet pipe temperature to
stabilise then record the rev/min.

IDLING
Slam to TPEN

Throttle lever

Throttle lever

Check that the engine accelerates without hesitation

or surge to two per oent less than the rev/min recorded
in overation (4).

Hote

two

(%).

Throttle lever Position to
obtain 37 per
cent rev/min.

Throttle lever Slam to OPEN

Check the time taken for the engine to accelerate to

per cent less than the rev/min recorded in operstion

This must not be more than five seecs.

Throttle lever IDLING

Throttle synchronisation check

All four engines must be running before proceeding

as follows i~

Throttls levers.....
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Throttle levers (all four) Move to obtain Frequency indicator Check reading
B0 per cent rev/ . 40O o.p.s.
nin on each
engine. Note
Note
ENGINE CONTROL switch TAKE-OFF
’ Check that the throttle levers are in reasonabls
alignment. Thrattle lever Move gradually
to OPEN.
If' necessary adjust the aircraf't linkage; no
adjustment is provided on the o0.0.u. Voltage indicator Check that readings
obtained in (4) and
Throttle lavers (all four) IDLING Frequency indicator (5) remain constant
Altermator and constant speed drive cheak Throttle lever IDLING
Throttle lever LDLING Zdling rev/min cheock
Appropriate ALTERNATOR Throttle lever IDLING
Switch ON
Appropriate alternator
Note switoh ON
Allow the carbon pile of the alternator to warm Laution
up for 20 mins before proceeding with this checl:.
Ensure that the alternator voltage and frequency
Caution are satisfactory.
The alternator may be switched on during the fore Apply full load to the alternator.

going checks, provided the preliminery woltage and
frequency ohecks were satisfrotory.

Alternator rotary selector

Check that the rev/min end jet pipe temperature are
within the limits quoted in the Opersting Idmitations.

switch Relevant ALT Appropriate altermator
Position. switch OFF
Voltage indicator Check

mm 115 ?' m“.-lr-l‘-l
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If it is not possible to
generator load applied, malte
alternator switched off. In
rev/min must be 32 per cent.

If necessary refer to "Fusl system setting
and adjustments"”.

Note

At I.8.A. conditions the idling rev/min will
increase by approximately one per cent for every
1,000 feet height increase above sea level.

Therefore the rev/min/height gain obtained should
be subtracted pro-rets from the rev/min observed when

checlcing this ocondition at elevated aerodromes, and
thus estzblish the relative sea-level rev/min.

Hydreuldo pum; pressure cheecic

The following procedure describes the method of
checlcing the hydraulic pressure generated by an
individuel engine or by a number of engines.

Sy
=3
:
. 4
24
g

Throttle lever(s) IDLING
Hydrauliec pressure 3,600 to 4,000 ]J:finz
Bomb doors indicator White

Nerning

Check that persomnel and ground equipment are clear

of the bomb doors.

BOMB DOOR CONTROL (NORMAL)

salector switch
Bomb doors indiocator

Hote

Check the time taken for the bomb doors to close; the

approximate time should be as follows :=
One engine running, 17 secs.
Two engines running, 12 secs.
Three engines running, 6 secs.

BOMB DOOR CONTROL (NORKAL)

selector switch OPEN
Bomb doors indicator White
Engine anti-icing air checks
This check is made as follows :-

Throttle lever IDLING

Appropriate ENGINE ATR switch CLOSED

WING and ENGINE anti-icing

switches AUTO.
Hote

Check that the hot cir pipe entering the engine intake

casing becomes hot.
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WING and ENGINE anti-icing

switches OFF (central)
ENGINE AIR switch CPEN
He t t

This check is normally carried out with the
engine running, but it may alsc be made when the
engine is not running, provided, that the engine
is not hot, that there is no umburnt fuel or fuel
vapour in the exhaust cone and jet pipe, that the
throttle is at H.P. COCK SHUT and that the pre-
eautions regarding high energy electricel equipment
are observed.

LETHAL WARNING

Ensure that personnel are cleer of the igniter
plugs and leads.

Throttle lever IDLING (engine
running)
H.P. COG. SHUT
(engine statio)
RELIGHT button (located at the
top of the throttle lever) Press.
Note
Checl: that sparicing is audible on the interocom.
STOPPING PROCEDURE

Stop the engine in the following manner :-

Throttle lever

Note

Allow the rev/min and jet pipe teumperature to settle

to velues not exceeding those given in the Operating
Idnitations for this condition.

Throttle lever H.P. COCK SHUT

lote
Flame-out will be indicated by a rapid decrecse in
re~/min and jet pipe temperature.

On & new installation, checi: that there are re
unusual rubbing noises during the engine run—dowm.

OFF (when the
conpressors caase
to rotate).

Fuel booster pumps switech

Note

The L.P. fuel oock is normally lef't switched
ON., If it is desired to close the cock, first allow

the compressors to cease rotating.

When the engine ceases to rotate, check that the
bulkhead seals are inflated, and remain so for et least
15 mins.

EMERGENCY STOPPING PROCEDURE

To stop the engine in an emergency adopt the
following procedure :-

Throttle lever ....



L.P. fuel COCK &FF
Fuel booster pump switches T
Noke

Before attempting to start an engine after an
emergency stop, bleed the e.c.us fuel system, then carry
out the normal prestarting and starting procedure.

VET MOTORING CYCLE

A wet moboring cycle provides a check on the
operation of the engine fuel pumps and drain systems
and, with an engine which is nevly-installed, ensures
that the turbine and jet pipe Jjoints are not leaking.

darning 1

It is not recommended that an engine which is
already running be utilised to motor an engine during
a wet motoring cycle, owing to the risk of fire.

Uarning 2

Do not operate the RELIGHT button (housed in top
of the throttle lever) during the following motoring
cycle.

|

To avoid fire risk, arrange sultable containers
under the drain outlets to collect fuel which
subsequently will drain from the engine and jet pipe.

DHY MOTORING CYCIE

A dry motoring cycle may be performed by utilising
starting air supplied from an which iz already
running at above 90 per cent rev/min, or by the ground
ntarti.ng unit,

After a wet motoring cycle or an abortive attempt
to start, a certain amount of fuel will have accumulated
in the engine., Clear this by performing two dry
motoring cycles before making any further attempt to
start, otherwise high temperatures with risk of damage
to the engine will result.

Tarning

Do not operate the RELIGHT button (housed in the
top of the throttle lever) during the following motoring
cycle,

IGN. ISCLATION switch &FF

AIR SEL (starting air selector) NORMAL
M, SW. (engine master switch) ON

Throttle lever H.P. COCK SHUT
Conf'irm clearance to motor,
Starter button Press

Note

Release the button when the indicator light
illuminates.

u... ﬂ'. X EE LR TR Y
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M. SVW. (Engine master switch) OFF after 30 secs
(But not mexe than
60 seca from pressing
starter button).

Starter button indicator Check that the light
light is extinguished.

I another engine was employed for this motoring
cycle, retract the throttle lever of that engine
to IDLING.

Note,
Allow the motored engine to stop turning before

cammencing another motoring cycle or before an attempt
to start,

During the motoring cycle, the oil pressure
should register but the rev/min will not.
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Check
LETHAL WARNING:=-

Prior to starting

Installation proof checks
Before starting checks

Starting
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12,53 FULL GROUND RUNNING PROCEDURE

Action
BEFORE PROCEDING WITH THESE TESTS ENSURE THAT
THE PRECAUTIONS RELATING TO BJECTION SEATS ARE
OBSERVED,

Complete the checks
Complete the checks

Checks before entering the cockpit Complete the checks

Cookpit checks bef'ore starting
Starting the engine

After starting checks
Throttle lever
Rev/min

Jet pipe temperature
0il pressure

Fire warning light
Hydraulic pressure
Alternator

Complete the checks

Cheok = 29% to 30%

Check - not exoeeding 600°C

Cheak = pressure registering
Check = extinguished ,
Cheok - 3,600 to 4,000 1b/in
Check - voltage and {requency

Observe the jepete; if
excessive shut down
impediately.

Rev/min will vary with
altitude., If adjust-
ment is necessary
refer to Fuel system
setting and adjustment.

4. Alternator and constant



O, L _. Action Hemarks

Alternator and const

drive coo air

Throttle lever IDLING 3
Check that cooling air is discharging This check must be made
from the generator cooling duct and i~ -:as8 soon-as practicable
from the constant speed drive cooling - -+ after starting the engine,

0il pressure check

Throttle lever Obtain 90% rev/min -
Check - pressure between - Pressure may be lower
55 to 60 1b/in ; at high ambient

tm- rature., Adjust
a5 nNecessary.

Fuel praa,srm'e check

Throttle lever Retract to IDLING R T (e T ML
" Check - warning indicator black -
. _ Throttle - . Advance lever, obtain maximum - (
P permissible rev/min or jet pipe
i temperature (whichever is reached
ﬂﬂt)-
Check - warning indicator black -

. throughout range.

T hfm and jet pipﬂ-----




smisToL ] = SIDDELEY

AERO ENGINE SCHOOL

L

Check

Rev/min and jet pipe

temperature check

Throttle lever

R,P.k, GOVERNOR/J ,P,T.LIMITER
switch

ENGINE CONTROL indicator
J.F.T. LINITER switch
Throttle lever

Jet pipe temperature

Cruise datum jet pipe

temperature limiter check
Throttle lever
ReP.iie ISOLATOR ewitch

RJP.i, GOVIUIOR/JJFP.T.LLITMR
Svitch

INGINE CONTROL
Throttle lever

R.JP.M, ISOLATOR switch

Action

IDLIG

PAKE=OFY
Check = black

oN

love gradually from IDLING to

obtain meaximun continuous rev/min,

Check = below the Ground Setting
maccimm rev/min limit,

letract to IDLDG
ON (indicator white)

CRUISE
Indicator white

Move graduallyto OFEN
Check J.P.t. is at cruise limit

Release

Cruise governor inoperative

Ingine operatinfg on cruise
datum of J.p.t. limiter,

Rev/min vary inversely
with ambient temperature,

9' M d'lhm M LA L LR R L L
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FULL GROUND RUNNING PROCEDURE (CONTINUED)

Checl:
Take=off datum iat pipe
T rature ter C

Throttle lever

R.P.M, GOVERNOR/J.P,T. LIMITER
switch

RVGINE CONTROL
Throttle lever

Cruise govermor datum check
R.P.M. GOVERNOR/J.P.T. LIMITER
switch

ENGINE CONTROL

J.P.T: LIMITER switch

Aotion

Retract and obtein cruise
!‘I'l"flin.

TAKE-OFF
Indicator (black)

Move gradually to OPEN
Check - J.p.t. rises above

cruise limit,

CRUISE
Indicator (white)

OFF

Check - rﬂfnin underswing
without surge

Check - rev/min is at cruise

limit

Engine operating either on
take—off datum of j.p.t.
limiter or on the take-off
governor,

Hote

In very cold weather tumrn

on engine and wing anti-
icing air to make j.p.t.
sufficiently hot,

Engine operating on oruise
governor datum,

Adjust as required (see fuel
system settings and adjustments).

11. Take—off governor .....

i,
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FULL GROUND RUNNING PROCEDURE (CONTINUED

Iten Check Action Remarks
11 Take-off governor datum checl
) J.P,T, LIMITER switch oN ' 7
R.P.M. GOVERWOR/J.P.T. LIMITER
switch TAKE-OFF -
ENGIME CONTROL Indicator (black) Engine operating on either

take—off govermeor or on
take-off j.p.t. limiter datum,

Warning Check that meximum obtainable If ambient temperature is +20%
ity olontlc ki et b i rev/min is reached without or above j.p.t. limiter will
with the 3‘_————-—-p‘t‘ it ta overswing. control, check governor by
switoched OFF in an attempt flight test. If “h"“to
o ‘obs rov/ temperature is below +20 C,

tain ssxims in, check rev/min and adjust

governor as necessary.
12 Acceleration check

Throttle lever Retract to IDLING -

Throttle lever S8lam to OPEN Engine must accelerate without
! hesitation or surge.

Throttle lever Retract to obtain 37%

Throttle lever Slam to OPEN

Check - record time taken to
reach 2% rev/min less than
maximin attained in item 11.

13. Throttls synchronisation...
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FULL GROUND RUINING PROCEDURE (CONTINUED)

Check
ttle chronisation cheok

Throttle levers

ternato constant speed
vy

Throttle lever
Alternator switch

Voltage and frequency
selector switch

R.P.M. GOMOB}J.P.T. LIMITER
switch

ENGINE CONTROL
Throttle lever

Aotion

With all engines running advance
the levers and obtain BOR rev/
min,

Check = throttle levers are in
reasonable alignment.

IDLING
ON

Select appropriate alternator
and check voltage and fregquency.

TAKE-OFF
Indicator black

OPEN - check that voltage and
frequency remain constant

Adjust as required on aircraf't
linkage. No adjustment is
provided on the C.C.U,

15. Idling rev/min check.....
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Check

3 t e
Throttle lever

Emergency stopping procedure
Throttle lever
L.P. fuel cock

Fuel booster pumps

After engine has stopped
Fuel booster pumps switch

Bulkhead seals check

AERO ENGINE SCHOOL

FULL GROUND RUNNING PROCEDURE (CONI'INUED)
Action

H.P, COCK SHUT

Check - that there are no
unisual rubbing noises
during run-dowm.

H.P. COCK SHUT
Switch to OFT
Switeh to FY

Check that the seals are
inflated and remsin so for
at least 15 mins after

stopping the engine.

Remarks

Flame-out will be indicated
by a rapid decrease in

rey/min and jet pipe

Bleed e.c.u. fuel system
before restarting

The L.P. fuel cocks are
normally left ON, but may
be switched OFF if desired.
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12,4 STARTING PROCEDURE (FIRST ENGINE)
Before entering the Aircraft

Item
Prepare the aircraft.

Fire appliances.
Aircraft wheel chocks.
Safety locks and jury struts

Zone 2A engine bay doors.

Hote

Before opening any other engine bay doors,
position jury struts in the mein wheel bays.

All other doors and access panels.

Intake tunnel, jet pipe nozsle and
breather blanks.

Intake tunnels.

Jet pipes,

Action
Observe the official precautions.

Check that efficient equipment is at hand.
Place against nose wheel and main wheels.

Fit them to the alighting gear.

These may be left open during engine running.

Check that they are closed.

Remove and position them clear of the aircraft
danger areas.

Inspect for cleanliness, loose rivets and screws,

Check that they are free from fuel. Remove any
fuel with a mop or cloth,
Caut

Do not damage the thermocouples while doing this.

1ﬂ| m t“h LR N
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STARTING PROCEDURE (Continued)-

Before ente

Item
0il tanks (engine and constant speed
drive).
Fuel tanks

Ground starting unit.

Cabin static vent plugs.

Bomb bay doors

the Airc

Cantinue

Action

Check nontuntﬁ .

Check that the tanks have been replenished. Refer
to Crew Chief,

Position the unit so that its exhaust gases cannot
inge upon the aireraft structure; the most
suitable position is forward and outboard of
engine intakes., Apply the unit handbreke.

lNote

If possible position the unit with its air intake
facing into the wind; this will ensure that the
unit operator is clear of exhaust fumes.

If cabin pressurization is to take place remove the
plugs.

Check that the doors are closed. Also check that

the bomb bay access doors (located in the doors)
are closed.

15. Extermal electrical....



15,

16.

17.
16,
19.
20.

Note

21,

Hote

Control, Equipment ,or
Action to be taken

External electricel rig.

All electrical loads.

115 V electrical supply.
Extra Supply switch
Battery Isolation switch.

Alternator switches.

These are located on penel

10.P.

Tranaformer rectifier unit
switches (28 V and 115V),

1. These are located on
panel 50,.P.

2. These may be left on,
except when failure
ocours,

AERO ENGINE SCHOOL

STARTING PROCEDURE (Continued)

In the Aircraft

\Uhen using the
Ground Starting Unit

Instruct ground crew vo plug in
and start the rig.

On, if required.

oN
(FF
OFF.
OFF.

Vhen using the a.a.p.p.

Off - make a special check of the
powered flying control switches.
Check that warning lights are
of'f.

OFF
OFF.
oFF
ol

22. Emm ‘m’t.'.l.



2z,

23.

Control, Equipment or
Action to be taken

Starting unit.
(Ground or 4.8.F.De)e

"Intercon" systen

Ram air turbine release toggle.

Direct vision windows

Cockpit canopy.

STARTING FROCEDURE iﬂontinm)
In the &&rﬁ!‘t {Gontinuagl

When using the
Ground § Unit

Start the unit and when the

rev/min have stabiligzed conuect

the delivery hose to the

aircraft, then connect the unit

electrical cable,
VWarning

Always connect the air delivery
hose before the electrical lead.

Always stand at the side away
from the delivery hose.

Cockpit Checks before starting

Mske sure that elear communication

ean be maintained with the
ground crew.

NORMAL

If cabin pressurization is to
take place, lock the windows.

If cabin pressurization is to
take place, check that the
canopy is locked by referring
to the indicators.

When us the a.a
Start the unit.

Make sure that clear communication

" oan be maintained with the
aireraft electrical engineer
and with the ground orew.

NORMAL

If cabin pressurization is to
take place, lock the windows.

If cabin pressurisation is to
take place, check that the

canopy is locked by referring
to the indicators.

2?. Main entrance door...-.
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28.

23.
30.

3.

32.

33.

35.

Contrel, Equipment, or
Action to be taken

Main entrance door.

Parking brake,

Battery Isolation switch.
Extra Supply Switch.

Teat the fire warning
circuits.
Throttle lovers.

M.5.W. (Engine Master
Switech).

IGN, (Ignition Isolation
Switech).

Centre floor console.

- [

AERO ENGINE SCHOOL

STARTING PROC Contin

Cockpit Ch before Contin

When using the
Ground £

If cabin pressurization is to
take place, check that the
indicator shows CLOSED.

Check that it is applied. Pull
out and lock.

an

Pull the appropriate test button.
Check that the indicator light
illuminates.

H.P. COCK SHUT

OFF
OFF

Move it to the operative
poaition.

When the
8.8.PsPs
If cabin pressurization is to

take place, check that the
indicator shows CLOSED.

Check that it is applied. Pull
out and lock,

COUFPLE

Check a.a.p.p. voltage and
frequency, (panel 10,P) oil
pressure and j.p.t. (panel 70.P)
if satisfactory move the Extra
Supply switch to ON.

Pull the appropriate test buttoen.
Check that the indicator light
illuminates.

H.P. COCK SHUT

OFF
OFF

Move it to the operative
positioen.

ﬁl Ml m.l"l‘-



c

Control, Equipment, or

Aotion to be taken
Fuel tanks

L.P. fuel cocks.

Tank group fuel pump
switches,

Tank booster pumps.
C of G transfer pump switches.
L.P, warning indicators.

-Check the 1l.p. fuel system.

(1) No.1 tank booster pump
(No.1 engine tanks group).

(2) Bo.1 L.P. cock

STARTING PROCEDURE (Continued)

t Checks before Continue
When using the

Ground Starting Unit

Check the tank contents and
record the readings.

Check that they are SHUT.
MANUAL

OFF
OFF (central)

Check that they show low pressure
(white).

Switeh O

Switch to OPEN
Hote

Check that the relevant 1.p.
waming indicator changes to
normal (black).

When uagﬁ“ the a.a.p.p,

Check the tank contents and
record the readings.

Check that they are SHUT,

(3) Port side .....



Control, Equipment or
sction to be taken

Check the lip. fuel system.
(3) Port side CROSS-FEED
cock (between Nos. 1 and

2 engimz)«

(4) Mo,2 L.P. cock

(5) Aircraft CROSS-FEED
cock (between the port
and starboard tank
MJ-

(6) Starboard CROSS-FEED
cock (between Nos. 3

and 4 engines).
(7) Nos. 3 and 4 L.P. cocks

AERO ENGINE SCHOOL

ST PROCEDURE (Contimued)

Cockpit Checks before starting (Contimued)

When the
w—%—vsmqg b When using the asa.p.p.

Switch to UFEN -

Switch to OPEN -
Note

Check that the relevant l.p.
warning indicator changes to
normal (black).

Switch to OPEN -

Switch to UPEN -

Switch to OFEN -

Note
Check that all four l.p. warning
indicators are normal 'blanir.).

m“ with nm mﬂr mi.i.i"l.l‘



STARTING PROCEDURE (Continued)
Cockpit Checks before starting (Contimued)
ﬂwn-.u.ag,m the
Ground Starting Unit

Control, Equipment, or
‘Adtion to be taken

Note

With cne booster pump in
operation the following
(a) L.P. warning indicators (L)
(b) L.P. cocks {'h-)

(¢) Engine and aircraft fuel -
tank cross-feed cocks (3)

Fuel tank CROSS-FEED cocks Switch to OFF

Tank group AUTQ/MANUAL
SWTTCHES

Switch to AUTO

All tank booster pumps Switch to ON

ATR SEL SStar‘hing Air Switch to NORMaL
Selector

Note

Check that A.A.P.P. bleed
vlave indicator is closed.

When using the 8.2,P«p.

Switch to OFF
Switch to AUTO
Switch to ON
Switch to A.A.P.P.

Note

Check that A.A.P.P. bleed
valve indicator changes to

Optlie

!I-?II ﬁrm‘fﬂe& m-lllill
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AERO ENGINE SCHOOL

STARTING PROCEDURE (Continued)

Cockpit Checks before sta Continued
1 g TR Y ook e Ehen uging the 8,8,P.p,

47. Air cruss-feed cock. Check that the air cross-feed Check that the air oross-feed

indicator is OFEN. indicator is CLOSED.
LB, Anti-ieing air switches. Check that they are OFF, Check that they are OFF.
L9, CABIN AIR switches. Check that they are SHUT. Check that they are SHUT,
50, TANK PRESSURISATION awitch. Check that it is OFF. Check that it is OFF,
§1. ENGINE AIR switches. OFEN appropriate engine switeh. OPEN No.3 or 4 switch.
52, J.P.T. LIMITER switch. Switoh Ol Switch ON
53. R.P.M. GOVERNOR/J.FP.T. Switoh to TAKE-OFF Switch to TAKE-OFF

LIMITER switch.
54, ENGINE CONTROL indicator. Check that it is black. Check that it is black.
55. Throttle levers, H.P, COCK - SHUT, H.P, COCK - SHUT
Hote

At these settings a motoring
eycle or an engine start may
be made.

Starting the m'l!ili



Control, B t. or
- Aotl o be taken

56, M.SW. (engine master switch).

57. IGN, (ignition isclatiom
& Iﬂitﬁh]t

58, Clearance to atart.

55. OSTARTER button.

Starting the Engine
When the
S Unit
Switoh ON
Switch OH
Caution

This switch must be ON before
commencing the starting cycle,
Damage to the engine may result
if it is switched on af'ter the
cycle has commenced. Do not
press the RELIGHT button once
the starting cycle has commenced.

Check with operator that starting

air is awailable.

Press the appropriate button and

release,

Hote

Check that the air delivery
indicator light (housed in the
starter button) illuminates.

Should the light fail to illuminate,
abandon the attem.t to start and
investigate the cause.

Wh the a .

Switch ON
Switoh ON

Cheek with electrical engineer
that starting air is
available.

Press the appropriate button
(Nos. 3 or 4) and release.

60, 0il pressure.....
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AERO ENGINE SCHOOL

STARTING PROCEDURE {{:mt:lnuuﬂl

Starting the Engine iﬁﬂtimg]
Control, Equipment, or When using the
| Action to be taken Ground Starting Unit Sbes usine the n.a.p.

60, 0il pressure. Check that pressure is rising. Check that pressure is rising.
This will denmcte that the This will denote that the
engine is turning. engine is turning.

Note lote

Starting air is available for Normally, the duration of

a period not exceeding 60 secs... starting air is not limited.
If the rev/min of the a.a.p.p.
are restricted by the jet pipe
temperature limiter (in high
apbient temperatures) restrict
the duration of starting air
delivery to five consecutive
mins.,

61. Throttle lever. Move to IDLING immediately after Move to IDLING immediately after
pressing the starter button. pressing the starter button.

NOTE

The rate of the throttle lever movement will depend on ambient
temperature. In hot weather the movement can be rapid; in very
cold weather the initial movement should be slight, followed by
very slow opening.

Caution Always avoid .....



61.

62,

55.

65.

661-

67.

65.

Fire warning light.

Control, Equipment, or
Action to be token

Throttle lever.

STARTER button light.

M.SW. (engine master switch).
Throttle lever.

Rev/min,

J.P.T,

0il pressure,
Hydraulic pressure.

TARTING PROCEDURE (Continued
the Engine (Continued

When using the
mmmﬂt

Caution

-When the a.a

Always avoid exceeding 600°C J.p.t. during the start., If this
figure is exceedsd, move the throttle lever immediately to H.P.

COCK-SHUT and set the M.SW.

(engine master switch) to OFF. After

correcting the cause carry out a dry motoring eycle then repeat

the starting procedure,
Check that the air delivery

indicator light is extinguished.

Rote

Check that the air delivery

indicator light is extinguished.

This indicates that the starting sir supply is cut off.

Move to OFF

At IDLING

29,5 to 30 per cent.
Not exceeding 600°C
Registering

2,800 to 4,000 1b/in®
Check - out

Move to OFF.

At IDLING

29.5 to 30 per cent.

Not exceeding 600°C
Registering

2,800 to 4,000 1b/in’

Check - out

70. Alternator voltagee....




70

e

Control, E

control, Equipment, or
action to be Taken

Alternator voltage and
frequency check,

Starting unit

AERO ENGINE SCHOOL

Starting Procedure (Contimed)
Starting the Engire _(Contirued)

using the

¥hen using the
M Start ing Unit

(a) Select the appropriate
engine alternator on the
ALTERNATOR rotary selector
switch,

(b) Check voltage: 114 - 116

(e) Check frequency:
'l'm b I'm cipl'ﬂ-

(d) If satisfactory, switch the
relative ALT switch ON,

(e) If unsatisfactory, switch
the relative AIT switch
QFF, stop the engine and
investigate the cause

Unless the ground starting unit
is required to start the
remaining engines, discomnect
the delivery hose and the
electrical lead,

ihen using the a,8.p.pe

(a) Select the appropriate
engine alternator on the
ALIERNAT@R rotary selector
switch.

(b) Check voltage: 114 = 116

(c) Check frecuency:
LOD - LD2 CaPaBa

(a) If satisfactory, switch the
relative ALT switch ON.

(e) If unsatisfactory, switch
the relative ALTl switch
OFF, stop the engine and
investigate the cause,

Press the a.a.p.pe STOP switch
and hold in for five secs.

Set the As8eDaDs master switch
to OFF.
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Start Using Rotax Combustion Starter System)

Multi Rapid Start (Air Selector Switch at "RAPID")

Set all throttles to a position giving approx:
50% r.p.m.
Press milti-starter button.
Check button lamp illuminates (at 2 seconds).
Check J.P.T's (initial rise at 4 to 8 secs:).
Putton lamp extinguishes at 11 to 12 seconds
when J.P.T's should be 200 - 300°C, When J.P.T. on any
engine has stabilized (approx: 18 secs; J.P.T's 400/
500°C) wait two seconds and retract ALL throttles to the
1dling position. If eny J.P.T. reaches 600 C immediately
retract ALL throttles to the idling position. In either

event the throttles, once having been retracted, can be
immediately reset to give required power,

Single Engine Rapid Start
To carry out single engine starts the individual

start button is pressed instead of the multi start

button, and the same procedure is followed.

If any button light does not illuminate
immediately attempt a re-start by pressing the
appropriate individual start button. ( Idling R.P.M.
should then be reached in 20-28 seconds)

If any J.P.T. does not initially rise within 10
seconds, wait for the button light to extinguish,then
attempt a re-start by pressing the appropriate
individual start button.(Idling R.P.M. should then be
reached in 24 - 26 seconds).

If any J.F.T. reaches ch,mue:_tg retract
all throttles to the idling position. J.P.T's will
fall. Maximus J.P.T. should not excced 700 C. Idling
rev/min should be reached within 30 seconds. Once the
throttles have been retracted they can be reset to

give desired power. Record any J.P.T. exceeding 600“0.

In the event sesssenssns



In the event of a start being aborted and a
re-start being required, procced as follows : =

Retract the throttle fully to the shut-off
position (after button light has extinguished) Wait

15 seconds af'ter retraction then reset the throttle

to approx: 50t rev/min, and press the individual

start button. Idling rev/min should then be achieved

within 50 seconds ( If B.S. Mod. OL.1350 is incorporated
in the engine, wait only seven seconds after throttle
retraotion) Idling rev/min should then be reached
within 42 seconds,

NOTE. If the throttle has been fully retracted
before the button light extinguishes
(retraction under these conditions being
extremely improbable) wait for the light to
extinguish, then immediately reset the throttle
to approx: 50% rev/min position, and press the

individual start button. Idling rev/min should
then be reached within 30 seconds.,

Settings and Limitations

Combustion Starter Settings,
Overspeed trip signal 2109 1 '8° H.P. rev/min
Pressure Switch 105 + 5 P.S8.1.G.

Abiecpt Temperature Limitations
Below - 15‘:1;‘- ambient temperature, do not attempt
to multi-start, owing to risk of high J.P.T.

Use the single start technique. The most repid
"all engines" start can then be effected by
setting the started engine to 90F rev/min, and
starting the other simultaneously by the "cross-
feed"system.

J.P.T. Limitations

Engines should be removed and returmed for
inspection if J.P.T. has exceeded ?m°c during
rapid starting techniques.
Restart
Not more than two attempts at rapid starting
(Combustor) on any one engine are to be made in
any cne 30 minute period, whether thc starts were
successful or not.

This does cessceons
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This docs not preclude an unlimted number of 18 to 24
Palouste or cross~feed starts.
25 to 30
N.B, With the rapid start system incorporated
) the A.A.P.P. will not start the cngines.
Rapid Start Sequence
Seconds. Events
0 - Throttle(s) are pre-set to
approx: 5(c rev/min.
0 - Button is presscd and released.
2 - Button light(s) illuminate,

indicating combustors have lit.
L toB -  J.P.T.(s) begin to rise.

11 to 12 =  Button light(s) go out, starter{s)
disengage from engine(s) and begin
to run domn. J.P.T('s) are
200 to 300°C and rising.

16 to 19 =  J.P.T('s) peak and begin to fall.

! (Peaks are normal between LOO and
550°C)

18 to 22 - Throttle(s) are retracted to the

idling peeition, and may be used
as required.

- Engine(s) reach idling
R.P. M.

- Engine(s) reach take-
off R.P.M. (The time
to take off R.P.M. will
have been delayed if
the throttles were not
immediately resct to
the take-off position
after retraction.
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