
25ZOI 

D 

---~----



Foreword 

The A vro Arrow represents an important part of our Canadian heritage. It has become 
not only a significant symbol in Canadian history but it has become part of our myth and 
legend ..... what might have been. There have been many descriptions of the Arrow and it's story; 
some fact and some pure fiction. These pilot operating instructions are, however, part of the real 
history of a significant aircraft. The instructions clearly document the level of sophistication and 
the degree of performance for the initial prototype aircraft and give a intriguing glimpse into the 
follow-on plans for the aircraft. Indeed, the prototype aircraft did exceed virtually all of the 
performance data contained in this manual and consequently, it would have needed significant 
amendment. 

The original Avro Arrow Pilot Operating Instructions (classified Secret) were issued to 
company test pilots and to test pilots of the Royal Canadian Air Force (RCAF) who were 
assigned to the test program. Fortunately, several library copies survived including a copy sent to 
the RCAF's Central Experimental Proving Establishment (CEPE). This replica faithfully 
reproduces the information contained in these now unclassified manuals. While every effort has 
been taken to duplicate the exact content, format and original look of the document (including 
some mistakes and inconsistencies), some minor changes have been made to allow for the 
differences of modem computer fonts from their original typewriter counterparts. Additionally, 
the replica reproduces drawings in colour that are interpretations of the original black and white 
tone copy. Any subsequent omissions, or errors are solely those of Kestrel Aviation Research 
(K.A.R.). 

Special thanks to R. Kyle Schmidt for his expert assistance in the preparation of this 
effort. If you would like further information on the Avro Arrow, be sure to investigate 
Kyle Schmidt's fantastic "Arrow" home page on theintemet@http://www.totavia.com/arrow/ 

January 1998 K.A.R. 

Copyright@ K.A.R. February 1997 
All Rights Reserved , 

This manual may not be further reproduced in whole or in part by any means without the express 
written consent of the copyright holder 
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PREI,IMINARY PILOT Is OPERATING INSTRUCTIONS 
ARROW I 

INl'RODUCTION 

General 

PART I 
DESCRIPTION 

Part 1 

1. The ARROW 1 is a delta wing aircraft powered with two Pratt and Whitney J75 -
P3 engines with afterbw:ners. 

Airframe 

2. The fuselage, wings, vertical stabilizer and control surfaces are of all metal 
construction. The tandem bogey main wheels and legs are attached to the inner wing 
main torque box and retract inboard and forwards. The nose wheel is located beneath 
the pressurized cockpits and retracts forwards. The flyuig control surfaces are 
fully powered by two independent hydraulic systems. Speed brakes are fitted below 
the fuselage and a brake parachute is installed in the aft end of the fuselage. 
Space in the radar nose and armament bay is utilized for test equipment and 
instnnnentation. 

Engines 

3. The J75-P3 engine is a continuous axial flow turbojet. Two tandem 
compressors, pne low pressure and the other high pressure, with their respective 
turbines form two rotor systems which are mechanically independent but related as to 
airflow. A hydro-mechanical fuel control establishes the power output. The engine 
is provided with a low pressure compressor speed limiter which reduces fuel flow 
when a predetermined low pressure compressor rpm is exceeded. The engine has an 
installed milita:r:y thrust on a standard day at sea level of approximately 12,500 lb. 

4. The engine incorporates an afterbw:ner, the operation of which is automatic 
after it has been selected by the pilot. The afterbw:ner increases the available 
engine thrust by approximately 50%, giving a installed maximum thrust on a standard 
day at sea level of approximately 18,500 lb. 

5. An anti-icing system prevents icing on the inlet section of the engine and a 
de-icing system is employed on the duct intakes. 
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Dimensions 

6. 

(a) 

{b) 

The dimensions 

Length - 73 ft 
Length - 80 ft 

Wing Span - so 

of the aircraft are as follows: 

4 in. (To datum) 
10 in. (Including probe) 

ft o in. 

(c) Height - 21 ft 3 in. (To top of vertical stabilizer - unloaded aircraft) 
Height - 14 ft 6 in. (To top of canopy) 

(d) Sweepback - 61° 27' (Leading edge) 
11° 12' (Trailing edge) 

(e) Wheel Track - 30 ft 2-1/2 in. 

FtJEt SYSTEM 

General 

7. Fuel is carried in two bladder type tanks in the fuselage and six integral 
tanks in each wing. The forward fuselage tank and the six wing tanks in the right 
wing no:rmally feed the RH engine, while the aft fuselage tank and the six wing tanks 
in the left wing no:rmally feed the LH engine. The only interconnection between each 
sub-system is the crossfeed. One of the wing tanks in each sub-system functions as 
a collector tank. Each sub-system supplies fuel to its respective engines by means 
of a collector tank booster pump driven by a shaft from that engine. Each booster 
pump has sufficient capacity to supply the maxinrum fuel demand of its own engine and 
afterbw:ner, or to supply the demand of both engines with partial afterbw:ning. The 

fuel passes from the booster pump to an oil-to-fuel heat exchanger and a low 
pressure fuel cock before entering the engine cc:mpartment. 

8. A long range fuel tank of SOO gals capacity may be fitted (in later aircraft) 
on the under side of the fuselage for ferry missions. Fuel from this tank feeds 
into the collector tanks. 

Fuel. Tank capacities 

9. The fuel capacities are give imperial gallons and are for usable fuel. 
Weights are for JP4 fuel, specific gravity .78. 
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Tank No. 1 

Tank No. 2 

Tank No. 3 (151 gal - 1162.5 lb) 

Tank No. 4 ( 90 gal - 693 lb) 

Tank No. 5 (146 gal - 1124 lb) 

Tank No. 6 (154 gal - 1186 lb) 

Tank No. 7 (279 gal - 2148.5 lb) 

Tank No. 8 (173 gal - 1332 lb) 

TOI'AL: 

Long Range Tank 

Fuel Flow to the Engines 

.Gfil..._ lib..._ 

263 2051 

259 2020 

302 2355 

180 1404 

292 2278 

308 2402 

558 4352 

346 2699 

2508 gal 19561 lb 

500 gal 3900 lb 

10. Fuel is supplied from the fuselage tanks and wing tanks to the respective 
sub-system fuel flow proportioner (para 11) by tank pressurization. An electric 
transfer pump at each fuselage tank outlet increases the delivery pressure from 
these tanks to equalize the difference in pressurization between the fuselage tank 
and wing tanks, so that fuel from all the tanks flows into the proportioner at 19 
psia (25 psia in the first aircraft). 

11. The fuel flow proportioner meters fuel from the tributary tanks to ensure that 
all tanks empty in the same elapsed time. Fuel flows from the proportioner by a 
single pipe int? the sub-system collector tank. The collector tank is normally 
maintained full, except during negative 'g' conditions or during a sustained high 
rate of roll. Delivery from the collector tank is maintained under these conditions 
by having inlets at the fore and aft corners of the tank. 

12. Normally, fuel is delivered from its sub-system collector tank by a booster 
pump, shaft driven from the engine accessories gearbox of the engine on that side. 
From the collector tank the fuel passes through a heat exchanger. Downstream of the 
heat exchanger the two sub-systems are interconnected by a crossfeed valve. The 
crossfeed valve is controlled by a switch in the pilot's cockpit, and remains closed 
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/ 

under normal conditions. A low pressure cock is fitted between the heat exchanger 
and each engine. 

Fuel Tank Pressurization 

13 • All fuel tanks are pressurized by engine bleed air taken from the air 
conditioning system downstream of the ram air heat exchanger. The purpose of this 
is to achieve fuel transfer and also to prevent fuel boiling. 

14. Pressure in all wing tanks is regulated to 19 psi absolute. (25 psia in the 
first aircraft}. Pressure in the fuselage tanks is regulated to a 10 psi 
differential. Transfer fran each fuselage tank, due to the difference in pressure 
between these tanks and the wing tanks, is assisted by an electrically driven 
transfer purrp. 

15. To prevent over-pressurization through failure of air regulator, an air 
pressure relief valve is fitted in the air system to the wing tanks. This valve is 
also used as a means of venting pressure from the tanks during ground pressure 
refuelling. A similar valve is fitted for the fuselage tanks and performs the same 
functions as the wing tank valve and, in addition, it prevents over-pressurization 
during rapid climbs by releasing air to limit the differential between tank pressure 
and atmospheric pressure. 

Fuel System Controls 

16. A high pressure cock is fitted for each engine at the engine side of engine 
fuel pumps and is operated during the aft portion of travel of the throttle levers. 
Moving the throttles up and back from the idle position closes the HP cocks and 
terminates the fuel supply to the engines. 

17. The low pressure cocks are controlled by two switches on the fuel control 
panel, marked LP FUEL COCKS and are protected by guards. 

18. A three-position C'.ROSSFEED switch is fitted on the LH console immediately aft 
of the throttles and is marked LH ONLY-NORMAL-RH ONLY. In the NORMAL position the 
crossfeed valve is closed and the isolating valves are both open. During single 

engine flying, in order to maintain the weight of fuel on either side approximately 
equal, the switch is selected to the inoperative engine side alternately with the 
NORMAL selection, to balance the fuel. On the second and subsequent aircraft when 
crossfeeding from the inoperative engine side, the FUEL PRESS waxning light of the 
operating engine will illuminate, as the booster pump on the failed side is not 
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operating. When selected to LlI ONLY, the crossfeed valve is opened and the RH 

isolating valve is closed. 'Ihe rn isolating valve remains open; thus fuel is 

supplied frcm the aft fuselage tank and LlI wing tanks only. To supply fuel from tht 

front fuselage tank and RH wing tanks, the crossfeed switch is selected to RH ONLY. 

This opens the crossfeed valve, closes the rn isolating valve and opens the RH 

isolating valve. On the NORMAL selection, with the inoperative engine throttle 

lever at cut-off, the operative engine will obtain its fuel supply from its own sid, 

sub-system. 

Engine Fuel System Emergencies 

19. Two ENGINE FUEL toggle switches, protected by guards, are located on the fuel 

control panel on the LlI console to allow selection of emergency fuel should failure 

of the flow control unit occur. 'Ihe switches are of the three-position type, with 

EMERG and RESEI' positions marked. 'Ihe switches are spring-loaded frcm RESEI' to the 

centre or nonnal fuel position. When guards are closed the switches are 

autcmatically set in the nonnal fuel position. In this position the engines are 

autcmatically controlled by speed, temperature and pressure sensing devices to 

obtain and hold the thnl.st selected by the pilot. 

20. When a guard is raised and the switch is selected to EMERG, the automatic fue: 

flow control unit is by-passed and fuel flow, partially canpensated for altitude, if 

then directly controlled by power lever movement. 'Ihe ENG EMERG FUEL warning light 

will illtnninate when the emergency fuel selector valve is fully open. 

CAUTION 

When operating in the EMERG fuel selection, 

the turbine discharge temperature must be 
closely monitored. Power nrust be reduced 
ircrnediately if there is any tendency for the 

temperature to increase beyond limits. Rapid 

throttle movements must be avoided as the 
emergency system does not provide the 
autcmatic overspeed, overtemperature, flame­

out or canpressor stall prevention features of 
the nonnal fuel control system. 

21. As the canpressor inlet pressure decreases with altitude, fuel flow to the 

engine also decreases. 'Ihe emergency system will provide at least 95% military 

thrust on a 100° F day at low altitudes and at least 80% of military thrust at 

altitudes up to 30,000 feet. 
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22. The engine may be started on the emergency system, either in flight or on the 
ground. The afterburner may be operated on the emergency system, in which case the 
throttles must be operated carefully to prevent engine overspeed and over­
temperature. 

23. During training or testing, and with a properly functioning fuel control 
system, the transfer back from EMERG to the normal system may be made. The throttle 
control for the affected engine should be retarded to the idle position, and the 
appropriate engine fuel tcggle switch moved and held in RESEI' for five seconds. 
This selection will open the selector valve to the normal position and the ENG EMERG 
FUEL warning light will go out. The switch, when released, will take up the centre 
position and the guard should then be closed. 

CAUTION 

The solenoid operated fuel selector valve will 
not be energized if the switch is only moved 
back to the normal or centre position. The 
solenoid is energized in the RESEI' position, 
and then de-energized when the switch is 
allowed to return to the centre position. 

Long Range Fuel Tanlc Supply 

24. To be issued later. 

Fuel Wa:rning Lights 

25. Warning lights for the fuel system are located on the warning panel fitted to 
the forward RH console. The master red and amber warning lights are located on the 
main panel. 

26. Individual amber warning lights for the fuel system are marked and indicate as 
follows: 

(a) FUEL I.OW - Two lights are fitted to indicate low level of fuel in the IB or RH 
collector tanks. The illumination of a FUEL I.OW light should always be accompanied 
by the illumination of the FUEL PROP light as the low level switch also operates the 
flow proportioner by-pass. Provided the FUEL I.OW light illuminated through failure 
of the fuel flow proportioner, the automatic opening of the proportioner by-pass 
will allow fuel to flow to the collector tank and the FUEL I.OW light will then go 
out. If the light stays on it indicates approximately 740 lb of usable fuel is 
remaining on that side. 

(b) FUEL PROP - One light is fitted and indicates one of four conditions, or a 
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combination of these conditions, as follows: 

(1) A fuel flow proportioner has failed and the by-pass has opened. The relevant 
FUEL I.DW wanring light will also illl.nninate and remain illuminated until that side 
collector tank fuel level exceeds the low level limit. It will infonn the pilot 
that automatic control of the fuel centre of gravity has ceased and violent 
manoeuvres or sustained operation at high altitude TrnJSt be avoided. 

(2) Failure of the LH or RH fuselage electric transfer pumps to deliver a 
differential pressure in excess of 3 psi, due either a pump failure, lack of fuel in 
a fuselage tank.,or loss of prime of a fuselage pump. The pump by-pass will 
automatically open and allow fuel frcm the fuselage tank to flow to the 
proportioner, but at a decreased pressure. At high altitudes fuel frcm the fuselage 
tank will not be used in proportion to fuel from the other tanks. 

(3) Either the RH or LH refuelling access door (one in each main landing gear 
well) is open. On the second and subsequent aircraft the door will not close if the 
gate is closed, which is the position used only for refuelling. This ensures that a 
take-off is not carried out with the gate valve in the closed position. In this 
position, fuel is prevented from entering the collector tank from the fuel 
proportioner. Only collector tank fuel would be available on that side with the gate 
valve closed. 

CAUTION 

On the first aircraft it is possible for the door 
to be closed with gate valve in the closed 
position. The FUEL PROP light only indicates 
the door open condition. Therefore, on the first 
aircraft, the exterior inspection prior to flight 
TrnJSt include a check of the gate valve position. 
The two positions are marked FLIGIIT' POSITION­
VALVE OPEN, and VALVE CLOSED-REFUEL AND 
DEFUEL. The flight position of the gate valve on 
the RH side of the aircraft is 'up' while this 
position on the LH side is 'down' . 

(4) The refuelling master switch on the master refuelling panel located adjacent 
to the LH speed brake is ON. (The access door of this panel will not close if the 
switch is ON). 

(c) ENG EMERG FUEL - One light is fitted which illuminates when either the LH or 
RH toggle switch marked ENGINE FUEL on the LH console is selected to EMERG. The 
light is extinguished when the toggle switch is held at RESET for five seconds and 
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then allowed to return to the centre position. 

(d) ~ FUEL PRESS - A light is fitted for each engine and illuminates when the 
fuel pressure at the engine inlet falls below 18 psi, and indicates failure of a 
booster pump. 'Ib.e purnp by-pass will automatically open and allow fuel to be 
delivered by a cc:mbination of tank pressurization, engine pump suction and gravity, 
at rates adequate to supply that engine at military power. If fuel tank 
pressurization fails when operating above military rating, the light will also 
illuminate. 

Fuel Tank Contents Indicators 

27. Two indicators marked FUEL QUANI'ITY LBS x 1000 are fitted on the pilot I s main 
instnnnent panel. 'Ib.e left hand indicator registers the weight of fuel in the left 
hand tank sub-system, while the right hand indicator registers the weight of fuel in 
the right hand tank sub-system. 'Ib.e indicators register continuously while the 
master electrical switch is ON. 

OIL SYSTEM 

General 

28. 'Ib.e oil system on each engine is entirely self-contained and automatic. An 
oil tank with a usable capacity of 2.9 Imp. gals. (3.5 U.S. gals) is fitted on each 
engine. 

Oil Pressure Waxning 

29. Warning of a drop of oil pressure to below 25 psi is given by the illumination 
of the master amber warning light and an amber light for each engine oil system on 
the warning, marked OIL PRESS. 

ELECTRICAL SYSTEM 

General 

30. 'Ib.e aircraft is equipped with two 30 J.(JlA 120/208 volt, ram air cooled 
alten1ators. One alten1ator is fitted to and is driven by each engine through a 
constant speed unit for AC power supply. In addition to supplying the aircraft AC 
services, each alten1ator supplies a transfonner rectifier unit. 'Ib.e TRUs operate 
in parallel and provide 27 .5 volts DC for the DC services. A hydraulically driven 

emergency alten1ator is fitted and supplies essential AC services in case of 
cc:mplete electrical failure. 'Ib.e aircraft battery supplies essential DC se:rvice for 
a limited period during this emergency. 

10 © K.A.R. 



@K.A.R. 

(E1) 

-~ 
·,~--- ,,ioi~te. .. 

. !<9>- 'f,t:.'I.' • 
- ~ ·~~-:~. 
-. ~Q ,..._ ::=e:. ~ 
-~ J!.i!iYl-

c.o,"tft!li,111.' - -

• 
) 0----, 

I 
DQOAAQ1~~ tm' Sf1EOOlNO 3~ ... , tO 

.J~'&:..,'" 

1 
Ac_ oo, ..... . ~ -J-o 

(W><IN'1TT<d)'-'

7
\\ 1, 

NOTUHO 
AT PRHl!NT 

+- -
t 

POWER 
ALT SYSTEM --= 11 

2G CONT j --~ 
• MASTER (AUT0MA't~- ' I I t 

- if~~~jlR) -0 -

~ 

t 

~ 

~ LENO ~.':.'l,~'E&:~01. J 

-
1ru1 ' 

,.;i oi c, · 
0 rar ~ .... ''"•(6' ~ • .. ·•""':~~-;:l.~ 

, ,,:>,,a .,.. • I ~ • r ·--r~--- ~~---

f;i 111 Of•< •NO :c:;: It 01,.CINO 

~ (E20J f cl201 

ir.1 It Dl,ICJHQ 

(t>Oj 

-?i)To"7, ,o?-1 ._..,.,_,0,~Q· 
!;:;I " irti-,~,f• ·,w-jVI 
l,,Q,-:rr? .. ,.~~ ~. I 
•'a IA II a?,'.;g l!.tF' 
,~~ ~•,~Yu, A O 
~~ IQi ..... r 

,J't,d, .. J , 

,OO {:l)o,lfl,t,U .~Q 

1111 II 

'o'~ LerTflELIOl-fT 
•o~ _, ~ RIGHT RELIGHT 

0~ ,_ OAILOUT / All Cond 

0 - ~ - CANOPY • SEAL 101.ll~--TV~N. ~LIP 
t-0 ~ Sf'l!L0 UI\AI 

Q ~ -- MASTER WAA,N 

g~re- IN0~C 

--!/J START 
, 01 .. , 1 oi7iu ~ fa OO - Q~-- i,XT f ANK JliTT (FuOI con!) 

~

I 0 ·• ~~RENO 

0 
1 SKIN T£!,IP Qi-(!'f\-,--vN<! H!A! _!>l~ FU~CONTROL 

2 i._=_0< O~LENG ot:~1.'!?i- AC FW00E-ICINQ QJ ~ ::m,...,.., . L_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -,,,, • . '"( .. :J~ o!~ EMER0 , CJPL1·,; 

0 ~ AC PRIMAHV OLUCTllONICS-----------, II ir· 0 ~-::w R POWER FAIL -
0 0 ---------------th O K" L POWUA , v sTEM 
~ AC EMERQ C0IIU Q~-"1.r- CLQCTRN DC 

Q~ AIRCONO/\CT AC""' _ _ _,,..._. 0~ .:r, AFTEMERG•--

Q~ - ~ ':."~R~ARY - - ;W- '!,£)_-l'QWLf<l',vSTEM 

ol-«b•l": AC•u~CAP ~ • lliCfRQN<C ~~- .-~-~~p~ 

0 ~ INST eooQ AC 8M8RCI - -=---:::==- ' ~/,I ~ ';/,11')!/,:]JII' ~t.i• 

QI rLOOO ~ i ~-- --
Q u INST EDGE 90 11111 ) :r"~..... I r-ri :.. 
0 ,. ~LOO0 O ~ , c '"'° ot,ICINQ ;, ~f.'11i- L 1•211 IX ,. ,, 

, ea ~ - Ac,,.,~,., v o 
1
'-,1-. - zi -'° TURBINE 0ISCII0 1 (IMP lol_ ,,..!_Q__ <L<OIHONl'l!a I J ~ol~ JJt .,_ l!(J-:.i:1 

O --' ~ AOIMl!no htt::AJC:::::::-HI~ I ~ w ~ • ,0 ·~-- ~ 
( _CIA~\!l!l 

◄G W RBNO , ,~! 
◄ '7 PAOTIICTION 
1- t l YQ QA"((IX_JTINOUIIHll:P'llrl =----

,d~ 

2 1 
PITOT HEAT r'~-1 

O~flNO !Q ",;:.. Q. ,,,.._~,,.,. 
• 1---~-- --...'---'.....u 1Q1 ~ I ' ,. "'° _,, . ... o ,.u, i:::. - I \Q)- r.:, :'::'t O··=<t!l.,-c•· 

lllll!III ..._ ~•.~ • o~- ~. 
(E1-- WP COCK w AUD 

~ cLo~e. ~ .,,,, ... , ... ""< I 
0 75 Rl!AF(ACT - @ ~<.;\,t!.'l', 

Q 7ft ~RONT ACT C,\NOP'I' ~ ~.1111,,0fl , 

0 -<t:/J?I.__ CONT __I • ""' 

,0 

t 
t 

=':.\••to 

~~~~, .. 

i:.;in.Q'"-
Mi...:,,,,~o"Cv_• ~~, 

-~ l-Y1 
·-~~y~"·~· ~ ) 

'2.~..? 

aoc,-201 

i, 
I--@---:--,\ TANK NO 1 .. VMP 

r::>j- TANJl\,..O tPvMP 

lo~- --
0 ~ e· 9~--~ 

3 1 10~-- W/STEMPCON'!' .,, 
'TAN~NO :lPUMP 

,)) 
TANK NO :t PUMP 

l. ,.Nl!U,.,.,hO 
R 

rftr- 0 1 _ 32 
~.fie I~~ ,J3 VAL\11; CONT Al'\C0N0 
~ -.J ~ - CJPNR 

0 3'I -

;J!!-'.l.[Q] ~?:.mi,, 
Ill I tFt II I -~v,10 -; 

'll. lCl:rCl 10~ li,ll"llfl 

I • 1d-trr OM .J 

I 

Q ~ FUE:_CN' 

C)~
1 (b-- HIGI I ALT C,P L TS 

Q ft)~ NAV -EXTLTS 

,o ~ -- w,a TEMP COl'IT 
ft..~ L ----; 

I< M~OCCONT 

~ z: ~~ CONTl10L 

tt'.2cq ~M,;: •C••O il~:-•~•a 

o 
1

0 , 

er,!-""' '"';~o~- - 2,M, ,~o~~"""'"~i,, , 2 I , I O ,- ... 1~-,--,-••~1--1 
@--o.,_ -~o.,,., ~-@-..,,-

IIA;)"'-. _, 

~ ~~ OXY INO 

AIR TEMP MOO ~ oo CCI ... ,c:;..,."" I 
-' 

Part I 

- '"" ... o I 
~

L L/RCOOY I 
R FIRE PROleCYI0N 
HYO EXT ' 

~ (fltll.,.-.'1 

L FU~LLCMl ~ 

. ,o '-"' n 
)~_)--;-;-- L IGNITION X 2 

R -' 
OE•ICE J I\IR C0N0 

L ENGINE /\NTI . ICU 
R _, 

L FIR!l0l11 CCT 
R 

BAILOUT 
u1,,;, 

· ~~ 
INTERPHONE 
,MCQMP 
OAMP!;R WARNING LT -

AV0 HING MOMTR L TA I I 
n:uooeR TRIM (Ollnipcr) I 
AlL A ~LEI/ TRIM 
ULl!V ,eeL & TRIM DIS 
(Dompe~ __ -
ex: EMERG DNil"iNO 

v.L.I CC NORMAL ~ TI~ 

II 

3 
~ oo.,ce: CYCI.IN0 

~ AIR RELIEF ov~illl101 

l~.r--=- R T/\NKLDVeL eeNSJNG 

f- PUtlL C A0$S FEED 

TRIMINO 

~ REFUELS TtSt ~ANC:1. 

JVC FUEL GIPE PRESU 

DUCT 0E•ICE 

' ,eaoiil'ecT 
A .J 

L CN0 WARN 
R .J 

L FLI0 ><t UTILITY HYO PRE& 
>l·:~-i,,:.:. R 

111 11 

... 

., 
FPU OY•PAs:; 

R ~ 

L 
R 

ZONE I EJccT CONT 
.J 

N W STEER --: 
~- oQwN urc 

UP 

-

Cif~G-Vftf~..l"\!IOj'I'.-...._ ~IACU TIII.Pfl\JIOIVMNN - CINCuttt,ll\.1101Y - 1X11•""- - IXYll'UW. 
MNNAc; t YiflM ._,....- ~~,:,.~OflllMlfltOUGV a.v,IN • ., flM /'QM.rf'"\.V OOIIU'"lV 

I t • C,liC,UtT IAIMU: PANU (NOH 'NHH\. e.A.V) fW • C,IACUT IRIMIA PN&\. ( 'RQtilT ~I\Mt I 

U0 • UMlftA P>tCL {'OJMIAAO AH IPUO W,w(,I! I l\t • J\.NCnQN fOX ln&CflllONC COUl'MltlT IA,V I 

ClO • IMIN POWIN ,Na.L (O,,,Ct IA,v 1 •Mi~~~~'-':f'' LIMITUl l'Nft:l.a 1r111~ 
~ 

c,r«Cl,,IT 
BREAKERS i© CURRENT 

LIMIT1:.A8 

C0 K.A.R . I J 



Part 1 

Master Electrical Switch 

31. The master electrical switch is located on the forward RH console below the 
warning panel and is marked MASTER ELEC ON-OFF. The switch controls the complete 
electrics of the aircraft with exception of the services taken from the battery bus 
which are as follows: 

{a) Engine and hydraulic bay fire extinguishers. 

(b) Canopy actuation. 

(c) Emergency alternator solenoid. 

(d) LP cock operation to closed position only. (OFF). 

Warning and Indicating Lights 

32. The warning and indicating light system in the pilot's cockpit consists of the 
following: 

(a) One red and one amber master warning indicator, located at the top centre of 
the main instrument panel. The indicators are fitted with double filament bulbs. 

(b) A warning panel on the RH forward console, consisting of 25 amber lights, a 
master warning light PRESS-'IO-RESET switch, a PUSH-'IO-'IEST switch and a DAY/NIGHT 
dimmer toggle switch. 

{c) Two red ENG BLEED warning lights located on the RH console immediately below 
the warning panel. 

(d) Three red fire warning lights located on the LH console immediately behind the 
throttle levers, marked FIRE - LH/HYD/RH. 

(e) A warning light fitted in the landing gear selector lever. (See Hydraulics -
Landing Gear) . 

(f) A green NAV BAIL OUT indicating light on the top centre of the main 
instrument panel. 

33. The warning light system in the navigator's cockpit consists of a red BAIL OUT 
warning light located on the main panel, directly in front of the navigator. 
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N.QI'.E 

When the red BAIL OUT light is illuminated, 
an audio oscillator is energized, giving 
audible warning for bail out in addition to the 
visual warning. 

Master Warning Lights and System Warning Lights 

34. The master warning lights are used in conjunction with the individual system 
warning lights and provide a master indication any fault. They may be turned off by 
operating a PRESS-'ID-RESET switch on the warning light panel. The system warning 
light will remain on, however, until the fault has been cleared. The PRESS-'ID-TEST 
switch on the warning light panel is used to test the filaments of the following 
lights: 

(a} Master Warning Lights. 

(b} System warning lights on the panel. 

(c} Fire indication warning lights. 

(d} Air conditioning engine bleed warning lights. 

(e} Warning light in the landing gear selector lever. 

(f} NAV BAIL our light in the pilot's cockpit. 

35. The warning light panel has 25 lights covered by amber coloured lens caps, 
upon which is inscribed the system served. The lights function as follows: 

(a} FUEL LOW, LH and RH - indicates a low level of fuel in the LH or RH fuel 
collector tank. 'Ihe FUEL PROP light will illuminate also. 

(b} FUEL PROP - Indicates any of the following four conditions: 

(1) A fuel flow proportioner has failed. 

(2) A LH or RH fuselage electric transfer pump has failed. 

(3) The LH and/or RH refuelling adaptor door(s} are open. 

( 4} The master refuelling switch is ON. 

(c} ENG EMERG FUEL - Illuminates when the ENG FUEL switch is 
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selected to EMERG. 

(d) ENG FUEL PRESS, LH and RH - Indicates that fuel delivery pressure to the LH or 
RH engine pumps is less than 17.3 psia. The light will go out if the pressure rises 
to 18.3 psia. 

(e) OIL PRESS, LH and RH - Indicates that the oil pressure of the LH or RH engine 
is 25 psia or less. 

(f) FLY CONI' HYD - Two indicator lights are provided. The LH one se:i::ves the 'B' 
flying control hydraulic system and the RH one serves the 'A' flying control 
hydraulic system. They illuminate if the particular system pressure is less than 
1000 psi. 

(g) UITL HYD - Indicates when the utility hydraulic system pressure is less than 
1000 psi. 

(h) EMERG BRAKE HYD - Indicates when the emergency brake accumulator pressure is 
less than 1600 psi, and is insufficient for the use of brakes upon landing. 

(j) AC FAIL, LH and RH - Indicates a phase failure in the LH or RH AC system, and 

will be acccmpanied by the illumination of the single light marked DC FAIL, Lor R. 

(k) DC L or R FAIL - One light indicates for both T .R. Us. It will denote failure 
of both T.R.Us if the BATT USE light also illuminates. If the DC FAIL light 
illuminates on its own it will indicates that one TRU has failed. 

(m) BATT USE - Indicates when the aircraft battery alone is supplying the DC 
power. 

(n) ROTOR O' SPEED, LH and RH - Indicates when the LH or RH engine low pressure 
compressor is overspeeding. 

(p) CABIN PRESS - Indicates when the cabin altitude exceeds 31,000 feet. 

( q) AIR C'OND FAIL - Indicates when the air conditioning cooling turbine outlet 
temperature has exceeded ao°F. (On the first flights of the first aircraft the 
light will indicate a cockpit inlet temperature of more than 240°F). 

(r) EQUIP O'HEAT - Indicates when the equipment air supply temperature has 
exceeded 100°F. 
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(s) ICE - Indicates icing conditions in either or both engine air intakes. 

( t) EMER.G DAMP - Indicates that emergency damping on the rudder is in use. The 
R - P AXIS our light will also illuminate. 

(u) DAMP our - Indicates no damping system is operating. 

{v) R - P AXIS our - Indicates that the Roll and/or Pitch axis damping system is 
not operating. 

Master Warning Control unit 

36. The master warning control unit is located in the LH side of the nose wheel 
well and operates the warning lights in the following manner: 

{a) On receipt of a fire signal, the master RED warning will illuminate together 
the appropriate RED fire warning light. 

(b) On receipt of a signal from either the 'A' or 'B' flying control hydraulic 
system, the master AMBER warning light will illuminate together with the associated 
AMBER light on the warning panel. Should both 'A' and 'B' systems fail 
simultaneously or consecutively, both RED and AMBER master warning lights will 
illuminate together with both A and B system AMBER lights on the warning panel. 

(c) When the pilot selects Engine Emergency Fuel, the illumination of the 
appropriate AMBER light on the warning panel will remind the pilot that he is using 
this selection. No master warning light signal is given. In addition, the light 
will provide an indication to the pilot prior to take-off that an engine fuel system 
is energized to the emergency selection, coincident with an ENGINE FUEL selector 
switch being in the nonnal position. This would indicate that an engine had been 
shut down while operating on the emergency system, and that the selector switch had 
inadvertently been moved to the normal position without first being held in RESET 
for five seconds. The particular engine tmISt be operating in order to make a 
selection of the ENGINE FUEL nonna.1-emergency system. 

{d) kry of the remaining lights on the warning panel will be energized 
simultaneously with the master AMBER warning light on receipt of a warning signal. 

16 

NQIE 

No master warning indication is given when the 
air conditioning ENG BLEED warning light or 
lights illuminate. 
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'AC System 

37. The engine driven alternators supplying AC power are controlled by two 
switches on the RH forward console, marked ALTERNATORS ON - RESEI' - OFF. 

38. Failure of an alternator is indicated by the illumination the master amber 
warning light and the appropriate LH or RH AC FAIL light on the warning panel. This 
will also cause the DC FAIL light to illuminate. 'Ihe altellla.tor may be reset by 
moving the ALTERNATOR switch to RESEI' and back to ON. If the reset is successful 
the AC FAIL, DC FAIL and master amber lights will go out; alternatively, only the AC 
FAIL light may go out. In the latter case, the DC RESEI' button should be pressed, 
and a successful reset will be indicated by the DC FAIL and master amber light going 
out. If the fault has not cleared the AC FAIL will again illuminate, in which case 
the switch should be left in the off position. 

39. Normally, the RH alternator supplies the AC power requirements. Should the RH 
alternator fail, the LH alternator assumes the load. Should the LH altellla.tor fail, 
no change in power supply will be apparent. 'Ihe operating alternator will supply, 
through its TRU, all DC services except the landing and taxi lights. 

40. An emergency alternator is fitted to provide electrical power to essential 
services in the event of canplete electrical failure by energizing a solenoid shut­
off valve which diverts utility hydraulic fluid to a hydraulic motor which in turn 
drives the alternator. Sufficient power is supplied to operated the emergency 
damping system, artificial horizon, J4 compass and IFF until a relight is obtained. 
In case of a double engine flame out, one wind-milling engine will maintain 
sufficient utility hydraulic pressure to drive the motor. 

DC System 

41. 'Ihe transfo:rmer rectifier units (TRU's) are fed from their respective main AC 
bus-bars, and the output is fed to the main DC bus. 

42. Failure of a single transfo:rmer rectifier unit is indicated by the 
illumination of the master amber warning light and the DC Lor R FAIL light on the 
warning panel. 'Ihe operating TRU will provide all DC services except the landing 
and taxi light. Failure of both TRU's will be indicated by the illumination of the 
DC FAIL light and the BATI USE light on the warning panel. 'Ihe illumination of the 
BA'IT USE light signifies that the DC supply to the emergency bus and battery bus is 
being taken frcm the aircraft battery. 'Ihe main DC bus supply will be autcrnatically 
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shed. 

43. A push button switch is fitted on the RH console in the front cockpit marked 
DC RESET. If the DC Lor R FAIL wanring light illuminates alone or in conjunction 
with the BATI' USE warning light, either or both TRU's may be reset, provided the 
fault has been cleared, by pressing the DC RESEI' button. 

44 . The DC system maintains the battery charged, therefore if the BA'IT USE light 
illuminates, the battery is discharging. The following se:i:vices will be available 
fran the battery through the DC Emergency Flight Bus for approximately 20 minutes, 
depending on the original battery charge and the number of se:i:vices operated: 

(a) Landing Gear Indication. 

(b) Fire Detection. 

(c) canopy Seal. 

(d) Speed Brake Actuation. 

(e) Wanri.ng Light System. 

(f) Emergency Cockpit Lights (Erner. Flood Light) . 

(g) Tu:rn and Slip Indicator. 

(h) Ignition (Relight). 

(j) ARC/34 UHF 

(k) AIC/10 Interccmmmication. 

(m) DC Darrping (Yaw) 

(n) IFF (APX/ GA) 

(p) Hinge Manent Limiter 

(q) Engine Emergency Fuel Selection 

(r) Bail out Indication 
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1he landing gear selector valve is 
operated by the main rx::: supply. If the 
BA1T USE light is illuminated, the 
landing gear cannot be unlocked by the 
nonnal selection. However, it can be 
unlocked by using the emergency extension 
procedure. (See Part 3, Para 7). 

Engine Starting Services 

Part 1 

45. The engines may be started individually or simultaneously by motoring of a 
ground starter cart which supplies compressed air to the turbine starters and a 28 
volt OC supply for ignition. Leads fran the cart to the aircraft comprise two air 
hoses and an electrical supply connector. Inco:rporated in the connector are 
interccmrn.mication leads which allow the pilot to ccmnunicate with the ground 
control centre, the navigator, and the ground starting crew. These connections are 
automatically withdrawn fran the aircraft by means of lanyard releases when the 
aircraft carmences to taxi. When the aircraft is being towed, a lead from the 
towing vehicle to the aircraft receptacle enables intercorrmunication between the 
cockpit occupant and the driver of the towing vehicle. 

46. When the supply connector fran the ground starter cart is plugged into the 
aircraft receptacle, the aircraft battery supply is automatically cut-off, thus 
preventing any drain on the aircraft battery during starting. (Not applicable to the 
first aircraft). 

47. The starting system consists essentially of an air turbine starter and an 
ignition system for each engine. The air supply to the air turbine starters is 
controlled by the ENGINE - ST.ART/OFF/RESET switches, one for each engine, which are 
spring loaded to OFF. The ignition supply is energized by a centrifugal switch 
operated when an engine speed of 700 :rpm is attained. A second centrifugal switch 
is operated at 3020 rpm, to de-energize the ignition system. 

48. An ENGINE ST.ART switch may be manentarily selected to RESET if it becanes 
necessary to inten:upt the starting cycle. This de-energizes the ' locked' starting 
relay and resets the system for a further start. 1he RESET position is also used 
for motoring the engine without ignition. 

49. An external supply socket is also provided for an external supply of AC 
current. This supply should be plugged into the aircraft prior to engine starting to 
enable AC instruments, particularly the turbine dischai:ge temperature gauge, to 
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operate. The supply is also used for ground servicing checks. On later 
aircraft, an AC supply from the starter cart will be available. 

FLYING C'ONTROL SYSTEM 

General. 

50. The ailerons, elevators and rudder are fully power operated, utilizing 
hydraulic pressure supplied by two pumps on each engine. The hydraulic 
canponents are controlled electrically or mechanically through cables and 
linkages; there being no direct mechanical control: 

51. There are three mod.es of control of the aircraft in its final 
configuration, the no:rmal mod.e, the automatic mode and the emergency mode. The 
automatic flight mod.e will not be installed in early aircraft. 

52. In the nonnal mod.e, a damping system automatically stabilizes the 
aircraft in all three axes and co-ordinates rudder movement with movement of 
the ailerons and elevators. Control in the nonnal mode is by means of an 
electrical force transducer fitted in the control column handgrip. 

53. In the automatic flight mode (when fitted), the damping system is 
operative as in the nonnal mod.e, but aileron and elevator position is 
controlled by an Automatic Flight Control Sub-system (AFCS). The AFCS allows 
the aircraft to be controlled from the ground for Automatic Ground Control 
Interception (AGGI) or for Automatic Ground Control Approach {AGCA). It also 
provides certain pilot assist functions by holding any set course or altitude, 
or it may hold any set Mach number by va:rying the aircrafts pitch attitude. It 
also provides for automatic navigation by controlling the aircraft according 
to information fed into a dead reckoning computer by the navigator. An AFCS 
disconnect push button switch is fitted on the control column hand.grip. When 
the AFCS is disconnected by this switch, the damping system reverts to the 
normal mod.e. 

54 . In the emergency mod.e the hydraulic cc:mponents for operating the 
ailerons and elevators are controlled mechanically. Yaw stabilization and 
rudder co-ordination are maintained by an emergency yaw damping system. 

55. Pilot feel at the control column is provided by the damping system in 
the normal mod.e, and by spring feel in the emergency mode. 

56. If certain flight limitations are exceeded, the system automatically 
changes over to the emergency mode. 

57. Elevator and aileron trim is obtained by means of a four-way switch on 
the control column, while rudder trim is obtained by a toggle switch on the 
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pilot's LH console. Trimming alters the position of the entire control 
surface. A CONI'ROL SURFACE RESPONSE indicator is mounted on the LH console 
and shows the amount of movement of the control surfaces in relationship to 
the main surface. In the case of the rudder and elevator, movement of these 
control surfaces will be shown in the natural sense on the indicators. In the 
case of the aileron, movement of the ailerons will be indicated as the 
resultant wing movement from the trim action; i.e. LW OOWN and RW OOWN. In 

later aircraft to reduce elevator trim drag at altitude, the ailerons are 
automatically deflected upwards by means of a pressure switch, which operates 
at approximately 45,000 feet. 'Ihe switch opens when the aircraft descends to 
42,000 feet and the ailerons retw:n to their normal position. 

Hydraulic System. 

58 . Two independent hydraulic systems are eill)loyed, one pump on each engine 
supplies the 'A' ; system while the other pump on each engine supplies the I B 1 

system. 'Ihe supply is 4000 psi; an accumulator in each system prevents 
fluctuations. 'Ihe lowering or loss of pressure in a system to 1000 psi or 
less will illuminate the appropriate warning light on the warning panel. 'Ihe 
lights are marked FLY CONT HYD and the LH light indicates for the 'B' system, 
while the RH light indicates for the 'A' system. 

59. 'Ihe 'B' system supplies the control surface actuators and damping servos 
for pitch, roll and yaw damping. 'Ihe 'A' system supplies the control surface 
actuators and damping servo for emergency yaw damping. 

60. In the event of loss of one engine or loss of one system, adequate 
control is still available. Rates of control movement may be slower with one 
engine failed. With either system failed, the available 'g' at high speeds 
will be restricted. With the 'B' system failed the aircraft will be in the 
emergency mode of flying control. 

Ram Air Driven Turbine (Not fitted on the first flights of the first 
aircraft). 

61. In later aircraft a ram air driven turbine is installed in the LH side 
of the fuselage for use in the event of a two-engine flame-out. When selected 
by the pilot, the turbine extends horizontally into the airstream thus driving 
a hydraulic pump. 'Ihe pump is connected to the 'A' hydraulic flying control 
system and supplies sufficient hydraulic pressure to enable the flying 
controls to be operated at all speeds from 350 Jmots down to a landing speed 
of 140 Jmots. 
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CAUTION 

The maxirrrum speed for extending the ram 
air turbine is 350 Jmots EAS. The aircraft 
must not be flown above this speed with the 
turbine extended. 

62. The turbine is extended into the airstream by a jack operated from 
the utility hydraulic system, and controlled by a switch on the RH 
console marked RAM AIR TURBINE. 

NQ'.rE 

Under a two-engine flame out condition, 
the utility hydraulic system maintains its 
pressure frcm the windmilling engines. 
Should one engine be seized, the single 
windmilling engine will maintain the 
pressure. 

63. Under a two-engine flame out condition, emergency AC power is 
maintained by the emergency alternator driven by a motor through the 
utility hydraulic system, provided that at least one engine is windrnilling. 

Damping System 

64. The damping system provides artificial stabilization in flight. 
Unstable tendencies are picked up by sensors and adjustments are made to 
the control surfaces. The pilot is unaware of the corrections being made. 
'As the damping in the yaw axis is of major importance in the higher speed 
range, duplicated electrical and hydraulic supplies are installed for the 
rndder control. The damping system comprises three distinct channels, the 
pitch channel which controls the elevators, the roll channel which controls 
the ailerons and the yaw channel which controls the rndder. 

65. Switches for controlling the damping system are located on the 
pilot ' s LH console, and on the control column. Eight DAMPING CIRCUIT 
BREAKERS are fitted outboard of the DAMPER control panel. The rear group 
of four are in the NORMAL damping circuit, while the forward group of four 
are in the EMERGENCY damping circuit. The breakers are a protection 
against excessive current drain and will not reset if the circuit is 
overloaded. They also provide a secondary means of switching should the 
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normal means of damper disengagement fail to operate. Mounted on the 
DAMPER panel are the following controls: 

(a) A POWER ON-OFF toggle switch protected by a guard. When selected 
"ON" power is supplied to the damping system and AFCS. 

(b) An ENGAGE push button switch for engaging the normal mode of 
operation, or for re-engaging the aileron or elevator damping if they have 
been autanatically disconnected through excessive manoeuvring. Normal mode 
must be selected before the emergency mode can be selected. 

(c) An EMERG push button switch for selecting the emergency mode of 
damping (i.e. to disengage the normal mode). This switch will be deleted 
on later aircraft. 

66. Two push button switches are fitted on the control column grip. One 
switch reverts the damping system to the emergency mode (i.e. it disengages 
the nonnal mode) acting the same as the EMERG switch on the DAMPER panel. 
The other switch disengages the AFCS system (if fitted), and leaves the 
damping system in the normal mode. 

67. In the normal and AFCS modes, damping is effective on the elevators, 
ailerons and rudder. When the landing gear is selected down damping of all 
the control surfaces is modified as follows: 

(a) In the roll axis, sufficient damping is .retained in order to help in 
counteracting "dutch roll", (in conjunction with the yaw axis). 

(b) In the yaw axis, the modified damping allows intentional sideslip to 
be introduced, although any transient yaw will be corrected. 

(c) In the pitch axis, damping is retained to a limited extent. Any 
excessive instability left uncorrected by the damper will be easily 
counteracted by the pilot. 

(d) Pilot "feel" at the controls changes. (See para 77). 

68. In the emergency mode only rudder damping is effective. 
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In order to test the damping system when the 
aircraft is on the ground and sinrulate landing 
gear UP conditions, a DAMPER 'IEST push button 
marked U/C UP MODE is fitted at the rear of 
the LH console in the pilot's cockpit. 
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Depressing and holding the button will 
disengage the landing gear "down" micro-switch 
and allow damping system to be checked as in a 
landing gear "up" condition. 

Damping System Waxning Lights 

69. Malfunction of the damping system is indicated by the illumination of 
the master amber warning light and the system warning light or lights on 
the warning panel. Three lights are fitted on the warning panel for the 
damping system. 'Ihey are marked and function as follows: 

(a) EMERG DAMP - Illuminates when emergency damping only is in operation, 
i.e. damping is operative on the rudder only, and can occur for the 
following reasons: 

(1) By autanatic reversion to the emergency mode by excessive sideslip or 
side acceleration. (See para 90). The R/P AXIS OUT light will also 
illuminate. 

(2) By manually selecting EMERG on the DAMPING SYSTEM panel or the 
disengage switch on the control column. The R/P AXIS OUT light will also 
illuminate. 

(b) R/P-AXIS OUT - Illuminates when either the elevator and/or aileron 
damper is cut out autanatically by excessive pitch or roll. (Provisionally 
4-1/2 to 5 gin pitch and 1590 per second in roll). It will also 
illuminate in conjunction with the EMERG DAMP light. 

After the manoeuvre the axis or axes may be 
re-engaged by pressing the EN'GAGE switch on 
the damper panel. 

(c) DAMP-OUT - Illuminates when all damping is inoperative and can occur 
for the following reasons: 

(1) When the master electrics switch is tw:ned on after entering the 
aircraft and the DAMPER POWER switch is either OFF, or ON with no mode 
selected. 

(2) When a change over is made to emergency mode for any reason but the 
'A' hydraulic system, supplying the emergency yaw damper, is unserviceable. 
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NQIE 

An emergency alteD'la.tor automatically 
supplies AC power to the emergen~ 
~ing system (also to the artificial 
horizon, J4 CCITq?ass and IFF) in case of 
c~lete electrical failure. 

Pilot Ccmnand Control 

Part 1 

70. In the normal mode of flying control, when the pilot exerts a force 
on the control colurnn grip to move the elevators, a force transducer on 
the control colurnn transmits an electrical signal. Similar signals are 
transmitted by ground control, when the AFCS mode, without pilot 
operation of the control colurnn. In both cases the signals are fed to 
servos, which convert the electrical signals into a mechanical move-
ment by means of hydraulic pressure. '!he servos are known as parallel 
(or cc:mnand) servo and differential (or damping) servo. Additional 
signals enter the differential servo, depending upon outside forces 
acting on the aircraft, to maintain stability. 'Ihese servo units alter 
the position of the elevator control valves through linkages and 
quadrants. '!he valve movement directs the hydraulic pressure to the 
appropriate side of a hydraulic jack, resulting in movement of the 
elevators. 

71. In the normal mode, the electrical output at the transducer is 
directly proportional to the force exerted at the grip. The control 
column will move as the force is exerted, as with a conventional flying 
control system, but it is not moved directly by the pilot. Movement of 
the control column follows the positioning of the elevators by the 
ccmnand circuits, but as the response of the system is instantaneous, the 
control column will appear to be moved by the pilot. 

72 . In the normal and AFCS modes the hydraulic pressure in the parallel 
servo can be overpowered by a force of 70-90 lb. at the control column 
(the force depending upon flight conditions) although the immediate 
action for a malfunction in these modes would no:rmally require dis­
engagement of the particular flying control system in use at that time. 

73 . In the emergency mode the parallel servo is disengaged. Movement 
of the control column does not send electrical signals from the 
transducer to the parallel servo, but moves cables and a mechanical link 
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system which operates the hydraulic actuator control valve. Thus the 
elevators are finally moved by hydraulic pressure as before. 

Trim Control 

74. In the normal and emergency modes, up and down movement of the trim 
button will result in movement of the elevator control surfaces. In the 
normal mode the control surface movement is achieved by the transmission of 
an electrical signal which moves the elevators in the same manner as would 
hand pressure on the control column. 

75. In the emergency mode, a feel-and-trim unit is called into use. This 
unit is a spring-loaded assembly which supplies a feel on the control column 
during flight in the emergency mode. When the aircraft is trimmed, an 
electrically operator actuator changes the neutral length of the feel-and­
trim unit, to move the elevators up or down as required. The unit also 
ensures that upon a change-over from the normal mode to the emergency mode 
there is no movement of the elevators and pilot feel remains unchanged. 
However, a change in feel will be noticeable upon moving the control column 
after the change-over. A 'g' bob-weight is fitted at the end of a lever in 
the elevator control system. The purpose of the weight is to induce a load 
on the control column under 'g' conditions, and so make the control column 
progressively more difficult to pull as 'g' is increased. When no 'g' is 
being imposed a balance spring counteracts this weight. In the normal mode 
of control the bob-weight is not felt at the control column due to the 
normal feel system. 

76. The emergency mode trim unit is not called into use during the normal 
mode of control but rides freely, although any seizure of the unit or a 
runaway trim motor would, unless guarded against, affect movement of the 
elevators. A switch operated release mechanism is fitted. The switch, 
protected by a guard, is located on the pilot's forward LH console and is 
marked ELEV TRIM-DISENGAGE. 

Pilot Feel. in the No::cmal Mode 

77 . An electrical feel system is used for normal mode flight. The stick 
force required to move the elevators is made to feel proportional to the 
amount of 'g' pulled. For a particular 'g' the stick force requirement is 
constant irrespective of speed or altitude. With the landing gear selected 
down, feel is directly proportional to the degree of displacement of the 
elevator control surfaces, without regard to airspeed or altitude. (Pilot 
feel in the emergency mode - See para 75). 
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G Limits 

78. 'Ihe stick force transducer is set to limit pilot imposed •g• to a 
value of 4-1/2 to 5 g, but if through component malfunctions this value is 
exceeded, the normal mode of control in the pitch axis disengages 
automatically and control reverts to emergency mode. Upon change-over the 
aircraft may require to be manually re-trirmned. In the emergency mode, the 
'g' bob-weight is felt at the control column under 'g' conditions. G 
limiting is then under the control of the pilot. 

79. 'Ihe pitch axis will also disengage should the yaw axis monitor operate 
due to excessive skid, sideslip or transverse acceleration. (See para 90). 

ROLL AXIS 

Pilot Ccmnand Control 

80. In all modes of flying control the operation of the ailerons by means 
of signals, or by cables, is identical to the operation of the elevators. 
(See para 70). Components in the system differ slightly - for instance in 
place of an accelerometer, the aileron system utilizes a roll rate gyro, but 
frcm the pilot's point of view, the systems operate in a similar manner. 

81. In the medium speed range, the system is designed to produce a rate of 
roll in proportion to the force applied to the control column handgrip. At 
high or low speeds the force required for a given rate of roll is increased 
slightly. 

82. When a tum is initiated and the required amount of bank angle is 
obtained, release of pressure at the control column grip will return the 
ailerons and the control column to the neutral setting. 'Ihe tum will be 
maintained by elevator; "holding off bank" will be required but to a lesser 
extent than on conventional aircraft. Darrg;:>ing on the roll axis is in effect 
at all times. 

83. When the landing gear is selected down, movement of the ailerons is 
directly proportional to control column movement. With the landing gear up 
airspeed is a governing factor in amount of aileron movement, within the 
limitation set by the maximum roll rate of 1590 per second. 

Tw:n Co-ordination 

84. When force is applied to the control column to initiate a tum, 
signals are transmitted which effect the deflection of the rudder in a 
direction appropriate to tum the aircraft and overcome adverse yawing 
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movement resulting from the aileron movement. When the aileron ceases 
its movement, the :rudder is automatically returned to its neutral 
position. Any further yawing moment in the turn is counteracted through 
a transverse accelerometer affecting the yaw damper. 

Trim Control 
85. In the nonnal mode of control, lateral trim is obtained by 
operating the control column trim button in the appropriate direction 
until the ailerons have moved the desired amount. In the emergency mode 
of control the effect of moving the trim button is the same, although 
aileron movement is obtained by means of the trim actuator instead of 
through the ccmnand se:rvo. Electronic feel of the ailerons is cut out 
during the emergency mode of control. The springs of the feel-and-trim 
unit have to be canpressed when the control column is moved, thus 
providing feel. A pressure trim circuit ensures smooth re-engagement 
upon change-over from emergency mode to nonnal mode; however, the 
aircraft may require to be trimmed laterally for straight and level 
flight in the nonnal mode. 

Roll Rate Limits 
86. To prevent overstressing the aircraft structure, the roll axis 
damping system disengages if the roll rate exceeds 1590 per second. The 
system will also disengage should the yaw axis monitor operate due to 
excessive skid, sideslip or transverse acceleration. (See para 90). 

YM/l AXIS 

General 

87. The yaw darnping system provides directional darnping and rudder turn 
co-ordination when in the nonnal mode of control. The system is 
duplicated in order to provide emergency yaw damping and turn co­
ordination in the event of failure of the nonnal system, or should 
control of the aircraft be reverted to the emergency mode. Should 
failure of the electrical supply to the damping system occur, an 
emergency hydraulically driven alternator automatically supplies power 
for emergency yaw damping. 

88. In all modes of control, rudder is automatically co-ordinated with 
aileron movement. In an emergency in the nonnal mode, the rudder may be 
moved by means of the rudder bar if sufficient force is used. A force­
switch is incorporated which requires a force of thirty pounds to 
overcome. 

89. When the landing gear is selected down, the yaw damping signal is 
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modified in order that a certain amount of intentional yaw may be applied 

by the pilot without opposition from the system. Although the pilot has 

this control if required, stability about the yaw axis is maintained. 

Yaw Rate Limits 

90. Automatic disengagement occurs if, due to a fault in the normal 
damper system, 100 of sideslip is exceeded or the aircraft exceeds a 
preset yaw acceleration. Control of all three axes is then in the 
emergency mcxie, i.e. only the emergency yaw damping is effective. 

Rudder Trim, Feel and Hinge Moment Limitation 

91. The rudder may be trinmed by a toggle switch located on the pilot's 
LH console marked RUDDER TRIM LEFT/RIGHI'. Operating the trim switch 
moves an actuator, and through linkage alters the rudder hydraulic jack 
control valve. The movement of the rudder by the trim circuit changes 
the no-load position of the rudder bar. 

92. Rudder 'feel' is provided by a feel unit and the system also 
inco:t:porates a hinge moment limitation linkage. The system functions 
automatically, and its action is to decrease the amount of rudder move­
ment for a given force on the rudder bar as the aerodynamic loading on 
the rudder increases. This limitation also is effective in the trim 
circuit. 

AD'l'ClMATIC FLIGHT CONTROL SYSTEM (When fitted) 

93. In the AFCS mode, either pilot assist functions or fully automatic 
functions may be selected on the selector panel. 

94. 

hold. 
The pilot assist functions are nonnal AFCS, roach hold and altitude 
The automatic functions are Automatic Ground Control Intercept 

(AGCI), Attack, Automatic Navigation and Automatic Ground Control 
Approach (AGCA). 

95. In the nonnal AFCS mode heading hold, roll attitude and pitch 
attitude hold are maintained, provided certain attitude limits are not 
exceeded. Heading will be maintained provided the aircraft is not banked 
at an angle in excess of 7-1/20 . A change in heading is made by movement 
of the control column. This action will disconnect the heading reference 
when the bank angle exceeds 7-1/20. The aircraft is then levelled at the 
new heading and the control column is released. This new heading will be 

maintained. If the control column is released during a turn, the turn 
will be maintained provided the bank angle is less than 760. If the bank 
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is more than 760 only stabilization in roll is provided. In the pitch 
axis, an angle of climb or dive will be maintained upon release of the 
control column, provided the climb or dive angle is less than sso. 
96. Any malfunction occurring in the AFCS mode will call for immediate 
manual disengagement of the system, although in later aircraft this 
disengagement may be made automatic. In this case a warning that the 
AFCS had been automatically disengaged will be inco:rporated. 

97 . A failure of the system when the aircraft is perf m:ming a 'g 1 

manoeuvre will, by means of the spring of the trim unit, automatically 
ensure that 'g' is reduced in the patch axis to± 1/2'g' of 1 'g' flight, 
provided no force is applied to the control column. 

AIR CONDITIONING SYSTEM 

General 

98. The air conditioning system is supplied with hot air bled from both 
engine canpressors. A certain proportion of this hot air is cooled by 
means of three components; an air to air heat exchanger which cools 
engine bleed air by ram airstream, an air to water heat exchanger which 
cools conditioned air by heat transfer to distilled water, and a cooling 
turbine and fan. Various types of controllers and air valves served by 
thermostats and sensors are fitted which serve to maintain the selected 
conditions of air in the system during various airspeed and altitude 
conditions. 

The tel'Til;)erature and pressure of the engine 
bleed air varies according to flight conditions. 

99. Ground equipment can be connected to the system for cooling the 
electronic equipment when the aircraft is on the ground. 

100. The air conditioning system fulfills the following functions: 

(a) Supplies hot and cold air to maintain cockpit pressure and 
terrperature within the required limits. 

(b) Maintains the required temperature levels in areas where heat is 
generated by electrical and electronic equipment. 

(c) Supplies air for fuel tank pressurization, windscreen rain 
repellent (if fitted), the low pressure pneumatic system and the liquid 
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oxygen converter. Discharged air from the cockpits is used to cool and 
scavenge the annament bay. 

Cabin Pressurization 

101. Tiie cabin pressure remains the same as the outside air up to 10,000 
feet. Above this altitude the differential between cabin pressure and 

aircraft pressure altitude increases linearly until a differential pressure 
of 4.5-5 psi would be reached at 60,000 feet. A safety valve is fitted in 
the rear cockpit which opens to release cabin pressure if at any time it 
reaches 5.25 psi, and closes when pressure returns to 4.5 psi. 

102. Cabin pressure altitude is shown on a gauge fitted on the RH side of 
the instniment panel in the pilot's cockpit and is marked CABIN PRESSURE. 

103. A CABIN PRESSURE amber wanring light is fitted on the warning panel. 
Tiie master amber wanring and the CABIN PRESSURE wanring will illuminate if 
at any time the cabin altitude reaches 31,000 feet (± 1800 feet) or higher. 

Cockpit Controls 

104. Tiie air conditioning controls are grouped together on a panel at the 
rear of the RH console in the pilot's cockpit and comprise the following: 

(a) A temperature setting rheostat switch marked TEMP/COOL-WARM. 
Movement of the switch frcm COOL to WARM will result in an increase of 
cabin temperature within the range of approximately 40oF-80oF. 

(b) A DEFCG switch with ON/OFF positions. In the case of fog fonning in 
the cabin, selecting the switch to ON will rapidly raise the cabin 
temperature to approximately 90oF thus overriding the rheostat t~erature 
selection. An automatic control prevents the cabin terrperature frcm rising 
above 140oF in case of failure of a t~erature control component. 

(c) An AIR SUPPLY switch with NORM-OFF-EMERG positions which controls 
as follows: 

(1) In the NORM position air is delivered to the cabin at a terrperature 
detennined by the setting of the TEMP/COOL-WARM rheostat. Outlets in the 
cockpits are located on either side of the seats and at floor level. 
During taxiing and take-off the amount of air supplied to the cockpits is 
reduced. When the landing gear is raised after take-off a micro-switch is 
actuated which fully opens the cockpit air shut-off valve and allows full 
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air supply to the cabin. lowering the landing gear will reduce the air 
supply by nearly closing the valve. Pressurization of the cockpits 
ccmnences when the aircraft reaches an altitude of 10,000 feet. During 
flight, the equipment areas comprising the nose radar, alternator 
control, oxygen converter, fuselage electronics, fire control, dorsal 
electronics and the aircraft battery are maintained at a temperature of 
between aoo - 900F by air from the system. The annament bay is cooled by 
discharged air frcm the cockpits, and this air also scavenges the 
annament bay of fumes. 

(2) In the OFF position, all valves in the system are closed; this 
selection is made under the following conditions, provided low engine rpm 
are not in use at the time. 

a. Upon illumination of the master amber warning light and the EQUIP 
O'HEAT light on the warning panel. 

b. Upon illumination of the master amber warning light and the AIR 
COND FAIL light on the warning panel. 

c. Upon failure of the cooling air flow to the cabin. At high speeds 
this will result in high cockpit temperatures due to kinetic heating. 

To lower the temperature under the above conditions, (provided that low 
engine rpm are not the cause), the OFF position truSt be selected and the 
aircraft speed reduced immediately to below Mach 1.2. This selection will 
close the main air shut-off valve, and the cockpit air inlet valve, thus 
shutting off all air supply to the cockpit. A signal will also be supplied 
to shut off the electronic equipment in the nose radar compartment. (When 
radar is fitted). When speed has been reduced the switch should then be 
selected to EMERG, which opens the ram air supply valves. 

(3) In the EMERG position emergency ram air valves are opened and ram air 
is used to cool the same equipment areas that were previously cooled under 
nonnal operation except for the nose radar equipment which is automatically 
switched OFF. The cockpit air supply valve remains closed to altitude may 
have to be reduced as any further pressurization of the cabin will cease. 
cabin pressure will fall at the natural leakage rate of the cabin. 

(d) A two position switch marked CABIN PRESS and DUMP. The switch truSt 
be in the CABIN PRESS position for cabin pressurization to take place. In 
the DUMP position the cabin safety valve is opened and any pressure 
existing at the time is discharged through the valve; no further cabin 
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pressurization will take place with the switch in this position. Air 
conditioning of the annament bay ceases when the DUMP selection is made. 

(e) A toggle switch marked TEMP CONI'ROL-EMERG OFF. When selected to 
EMERG OFF this switch shuts off the supply of hot air to the cabin and 

the equipment areas. Cool air continues to flow to provide cabin 
pressurization and equipment cooling. 

Safety Provisions in the System 

105. Should the cooling turbine outlet temperature exceed B0oF, the AIR 
COND FAIL warning light will illuminate. (See para 104). 

106. Should the temperature of the supply air to the equipment areas 
exceed l00oF, the hot air supply in these areas is automatically cut off 
and the EQUIP O'HEAT warning light will illuminate. (See para 104). 

107. 'Ihe hot air valve of the cabin air supply will automatically close 
if the temperature of the air to the cockpits reaches 2400F. 'Ihe valve 
will open again when the temperature has decreased to l00oF. 

108. Two red warning lights are fitted above a three way toggle switch 
on the forward RH console. The lights are marked ENG BLEED, and arrows 
indicate their particular engine. 'Ihe switch is marked ENG BLEED AIR, 
with three positions LH OFF-NORMAL-RH OFF. A particular ENG BLEED light 
will illuminate should a leakage of engine bleed hot air occur in the 
ducting to the air-to-air heat exchanger, or should the bleed air reach 
an excessive pressure through failure of a pressure reducing valve. 
Selecting the switch to the appropriate side indicated by the warning 
light (i.e. LH OFF or RH OFF), will close the shut-off valve in the 
engine bleed air supply duct on that side. If the condition is relieved, 
the warning light will go out. 

N.arE. 

Red lights are used as no master warning light 
illuminates. 

Single Engine Flying 

109. If one engine is shut down, or a drop in pressure of the engine 
bleed air to the heat exchanger occurs for any reason, a pressure switch 
is operated and a signal shuts off the electronic equipment in the nose 
canpartment. (Aircraft with radar fitted) . 
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System Operation with ·ng Gear Down 

110. When the landing gear is lowered, a switch operated by the main door 
uplock is actuated. This action almost closes the cockpit air shut-off 
valve to conserve the air supply. Flaps in the ram air ducts are also 
opened when the landing gear is lowered to connect the turbine fan inlet 
with the ram air intakes. 

COCKPIT CANOPIES 

General 

111. The front and rear cockpits each have an independently operated two­
piece canopy. Each canopy is nonnally opened or closed by electrical 
actuators controlled by switches, and is locked or unlocked manually by a 
lever which operates latches. 

112. Power for canopy actuation is supplied from the battery bus so that 
opening or closing can be carried out when the master electrical switch is 
off. 

The canq,ies should only be opened or closed 
once during a flight cycle when using the 
aircraft battery. If more than one operation 
is required and provided the engines have not 
been started, a startin~ cart or ground supply 
should.be used. This will prevent excessive 
drain on the aircraft battery. 

113 . Provision is made to open the canopy in an emergency by means of gas 
generating cartridges which may be fired either from inside or outside the 
aircraft. In case of seat ejection, a canopy is opened and the seat is 
ej ect_ed by pulling a large overhead firing handle down over the face, or 
alternatively by pulling the alternative fire handle on the seat pan. (See 
para 216). 

No:cnal. Operation 

114. A switch marked CANOPY/OPEN-OFF-CLOSE is located in each cockpit n 
the LH console and controls the operation of the canopy for that cockpit. 
The switches are spring loaded to OFF and must be held in the required 
position until the operation is cc::mpleted. The canopy locking lever must 
be fully back before the canopy open-close switch is operative. 
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115. When the canopy has been fully closed by the switch, it is locked by 
means of an overhead lever which is pushed fully forward manually by the 
cockpit occupant. Pulling down and moving the lever to the first detent 
will latch or lock the two halves of the canopy together. It rrrust then be 
pulled down and moved fully forward. It will engage a switch and, provided 
the other canopy is closed and locked, will operate the canopy seal 
pressurization valve and inflate the seals of both canopies. When a canopy 
is locked, the canopy open-close switch is de-energized and is inoperative. 
The lever is held in the fully forward position by a spring loaded plunger. 

116 . The canopy is opened when the aircraft is on the ground by pulling 
the overhead lever down and fully to the rear. The first rearward movement 
of the lever will deflate the seal of both canopies. As the lever passes 
the first detent position it unlocks the two halves of the canopy. When 
the lever is fully back the canopy open-close switch is energized and 
holding this switch in the open position will fully open the canopy. 

No:r:mal. Operation £ran the Ground 

117. The canopies may be opened or closed from outside the aircraft by 
means of two switches, one for each canopy, fitted on the canopy arch. The 
switches are marked CANOPIES/OPEN-OFF-CIDSE and are spring loaded to OFF. 
If a canopy is locked, then that particular switch is de-energized and is 
non-operative. 

Emergency Opening fran the Ground 

118. If the canopies are locked, the CANOPY OPEN-CIDSE switches outside 
the aircraft are inoperative. In an emergency the canopy locks can be 
released and the canopies opened by gas cartridge pressure. 

119. An access door located on the RH side of the aircraft nose below the 
pilot's cockpit, marked EMERGENCY CANOPY OPENING rrrust be opened. located 
inside is a lanyard, which is attached to the canopy emergency opening 
lever in both front and rear cockpits. Pulling this lanyard down moves the 
emergency levers in both cockpits and fires gas generating cartridges. Gas 
pressure is released which first unlocks the canopy locking levers and then 
operates the emergency jacks, which open the canopies. When the emergency 
jacks are operated a shear pin on the electrically actuated jacks is 
sheared. When opened by this method the canopies open slightly more than 
for normal opening. 

Emergency Opening in the Air 

120. Each canopy may be opened individually in an emergency when in flight 

by operation of the emergency lever fitted on the RH side of each cockpit. 
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121. After an emergency canopy opening lever has been pulled, the 

operation of the gas generator and jacks is the same as in para 119. 

NQTE 

When a canopy is opened by the cartridge 
operated system the electrically operated 
jack is sheared, preventing closing of the 
canopy. 

122. If the emergency canopy opening system fails to function, the 
canopies may be opened over a limited speed range by the nonnal operating 
jacks controlled by the CANOPY OPEN-CLOSE switches. Further infonnation 
will be issued later. 

LIGHTING EQTJIPMENT 

Cockpit Lights 

123. A panel, marked COCKPIT LIGHI'mG, is located on the RH console in 
both front and rear cockpits. A toggle switch and three rheostat 
switches are fitted on each panel to control the lighting. An eme:r:gency 
flood and map light, powered from the DC emergency bus, is provided on 
the RH side of each cockpit and is controlled by a press switch on the 
light. The individual switches.on the panel control are as follows: 

(a) A rheostat switch marked MAIN PANEL-OFF/BRIGHI', controls the main 
instrument panel red instrument lights. Power is taken from the main AC 
bus. 

(b) A rheostat switch marked CONSOLE PANELS-OFF/BRIGHT controls the red 
edge lights for the console panels and main instrument panel. Power is 
taken from the main AC bus. 

(c) A rheostat switch marked CONSOLE FI.COD-OFF/BRIGHI' controls the red 
console flood lights. Power is taken from the main AC bus. 

(d) A toggle switch marked HIGH ALT LIG.IITlliG-ON/OFF controls the amber 

flood lights for the main instrument panel and consoles. Power is taken 
from the main DC bus. 
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Exteznal. Lights 

124. External lights comprise two landing/taxi lights, and the navigation 
lights. The landing lights are fitted on the nose landing gear. One is 
fitted on the steering portion for taxiing purposes and the other is fitted 
on the fixed portion of the leg. A switch, fitted on the LH console, in 
the front cockpit and marked LIGHTS, has three positions, LAND-TAXI-OFF. 
With the landing gear extended, selection of LAND will illuminate both 
lights while selection of TAXI will allow only the taxi light to 
illuminate. (Landing and taxi lights are not fitted for the first flights 
of the first aircraft). 

125. The navigation lights consist of the right (green) and left (red) 
wing tip lights and two fin tip lights (white and red). They are 
controlled by a flasher unit through a switch located on the RH forward 
console in the front cockpit marked NAV LIGHTS/FI.ASH-OFF-STEADY. When 
selected to FI.ASH the two wing tip lights and the white fin tip light will 
be on together and will flash alternately with the red fin tip light. The 
lights will revert to 'steady' should the flasher unit fail. 

ENGINE CONTROLS 

Engine Power Controls 

126. Two conventionally operated engine throttle levers are installed on 
the LH console. Movement of each lever operates the fuel flow control 
quadrant lever at the engine via a continuous cable. The cable is 
automatically maintained at correct tension by a tension regulating device. 

127. Each lever has "gated" stops to enable a positive selection of the 
cut-off and idle positions. Lifting and pulling the levers aft of the idle 
position shuts off the HP fuel supply to the engines. To move the levers 
fran the cut-off to the idle position they must be moved forwards and down. 

Afterburner Control 

128. Each throttle lever controls non-afterburning and afterburning engine 
operation as follows: 

(a) Progressive forward movement of the lever up to the maximum stop 
position selects a range of engine thrust (without afterburning) from 
"idle" to "military" power. 

(b) Progressive forward movement from "idle" to a position marked OOWN 
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FOR AFTERBURNER on the quadrant gives normal engine thrust . Depression of 
the lever within the afterburner range actuates a micro-switch and the 
afterburner lights. Engine and afterburner tlu:ust increases 
progressively as the lever is moved forward to the maximum stop position. 

129. Afterburning can be terminated irrroediately by lifting the lever to 
the original 'up' position within the quadrant . This relieves the 
pressure on the micro-switch which cuts off the afterburner. 

130. Should a failure of the electrical system occur during afterburner 
operation, the afterburner may be shut down by retarding the throttle 
lever out of the afterburner range. This actuates a hydro-mechanical 
device within the flow-control unit. The afterburner cannot be used 
again until the electrical fault has been rectified. 

Engine Starting Controls 

131. The engine starting controls ccxnprise: 

(a) An EN:;INE START switch with START-OFF-RESET positions, located on 
the RH console. 

(b) A relight button on each throttle lever. 

(cl An LP FUEL cock switch for each engine, located on the LH console. 

(d) An HP fuel cock for each engine controlled by its respective 
throttle lever. 

132. During the normal start procedure when the ENGINE START switch is 
pulsed to START and released, the following sequence of operations 
autanatically take place: 

(a) A switch is operated in the air turbine starter motor when the 
engine reaches approximately 700 rpm which energizes the ignition circuit 
for "light-up". 

(b) A second switch in the air turbine starter motor is operated when 
the engine reaches approximately 3,000 rpm, and performs the following 
operations simultaneously: 

(1) Switches off the ignition. 

(2) Shuts off the air supply fran the ground starter cart. 
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Engine M::>toring 

133. The engines may be motored should a wet start occur, or in the case 
of an internal engine fire on the ground, as follows: 

(a) Move the throttle lever to the cut-off position. 

(b) Check that the LP cocks are in the ON Position. 

(c) Air starting power nn.1St be available from the grOillld starter unit. 

(d) Select the ENGINE ST.ART switch to the RESET position an hold for a 
maximum time limit of 30 seconds . Allow the switch to return to the OFF 
position. The engine will motor at approximately 1,200 rpm. 

NQTE 

Holding the ENGINE ST.ART switch to the 
RESET position irrmediately isolates the 
ignition circuit, opens the air sup~ly valve 
in the ground starter unit and pernu.ts the 
engine to rotate. When the switch is 
released, the air supply valve in the ground 
starter unit is closed and the engine will 
gradually :run down. 

ENGINE msTRIJMENTS 

Pressure Ratio Indicator 

134. An Engine Pressure Ratio Indicator for each engine is fitted on the 
main instnnnent panel. Each indicator denotes the ratio of the turbine 
discharge total pressure to the canpressor inlet total pressure and is an 
indication of the power being developed by each engine. 

135. 'Ibe ratio shown on the indicator for an engine developing military 
thrust at take-off will vary from day to day, according to the ambient 
temperature. 

136. To canpute the engine pressure ratio which is nonnally functioning 
engine may be expected to produce during a take-off thrust check, a curve 
as shown in the engine operating handlxx)k may be used. This curve for 
the ARROW 1 installation will be issued later. 

137. Curves may be used for determining the engine pressure ratio for a 
desired engine power setting, either for a climb or cruise condition, the 
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factors involved being altitude and canpressor inlet total temperature 
(ambient temperature corrected for ram effect). This curve will also be 
issued later. 

138 . Once the desired power condition has been set up for climb or 
cruise, the fuel control will maintain an approximate constant percentage 
of thrust output with a fixed power lever position. As engine pressure 
ratio varies with canpressor inlet temperature, the pressure ratio will 
incr ease as the temperature becomes lower at the higher altitudes . 

Engine RPM Indicator 

139. An rpm indicator (tachometer) graduated in percentage rpm, is 
fitted on the main instrument panel for each engine . On the indicator 
100% rpm represents a high pressure canpressor speed of 8732 rpm. 

The low pressure canpressor rpm are not 
instrumented on this aircraft . 

140. The 100% position is not the rpm at which Milita:ry Rated thrust 
will be developed by the engine. The rpm for milita:ry rated thrust on 
standard day sea level static conditions for different engines will va:ry, 
depending upon the engine trim speed which is stamped on the engine data 
plate. The rpm serves as an indication that canpressor speed is within 
allowable limits. A red line on the indicator at 103.5% represents the 
overspeed limit . 

CAUTION 
Each case of rpm overspeed in excess of 
103.5% should be noted in the engine log­
book. 

141. The rpm indicators can be used for checking engine power output . 
In this case, temperature/rpm curves must be used and the result adjusted 
for the particular engine trim speed. 

Tw:bine Outlet Temperature Gauge 

142 . One gauge is fitted for each engine, indicating the temperature 
immediately downstream from the turbine discharge and serving as a 
relative indication of the temperature at the turbine inlet. The 
instruments require AC power. Two flags are visible at windows on the 
face of the instrument. When elect rical power is off, both flags show 
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the word OFF. When electrical power is ON, the flags disappear. One flag 
is always visible in the event of the other flag being obscured by the 
indicating pointer. 

I/JW PRESSURE PNEOMATIC SYSTEM 

General 

143. The LP pneumatic system supplies low pressure air, tapped from the 
inlet side of the air conditioning cooling turbine, to the anti-g suits and 
the canopy seals . 

Anti-g Suit Control s 

144 . An anti-g valve is located at the aft end of the RH console in each 
cockpit and controls the LP air supply to the anti-g suit. The valves are 
set to pressurize the suits at 1.5 g - 1 .8 g. the pressurization will 
increase with the increase of "g" forces up to a maximum of approximately 
10 psig which would be reached at 8 g. If 8 g is exceeded the suit will 
not pressurize above 10 psig. Connection between anti-g valve and anti-g 
suit is made through the crew member's composite leads disconnect on the RH 
side of the seat pan. 

Canopy Seals 

145. The pilot ' s and navigator ' s canopy seals are inflated by low pressure 
air at 18-22 psi through a control valve. The valve is operated 
electrically and the seals are inflated when both canopy handles are in the 
locked position. If either canopy is unlocked the seals will deflate and 
vent the pressure to atmosphere . The rear cockpit canopy locking handle 
may be operated from the front cockpit through an access door in the 
bulkhead, to enable the rear canopy to be locked if the aircraft is flown 
solo. 

DE-Ic:mG AND ANI'I-ICING SYSTEMS 

General 

146. The aircraft anti-icing and de-icing systems are entirely automati c 
in operation. The engine systems may be divided as fol lows: 

(a) Ice detection. 

(b) De- icing of the duct intake ramps and lips. (Non-operative for the 
first flights of the first aircraft). 

(c) Engine canpr essor inlet anti -icing. (Non-oper ati ve for the 
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first flights of the aircraft). 

147. The airframe systems are as follows: 

(a) Windscreen and canopy anti-icing. 

(b) Pitot head anti-icing. 

(c) Probe vane anti-icing. 

Ice Det ection 

Part 1 

148. Two identical electrically heated ice detectors are fitted; one 
mounted on the lip of each engine intake duct. 

149 . F.ach detector has two probes, one of which is electrically heated 
whenever power is ON, and the other which is only heated when ice covers 
the forward holes. A pressure differential switch signals the ice 
controller when ice fonns on the normally unheated probe. The signal also 
causes the master amber wanring light and the light on the waxning panel, 
marked ICE, to illuminate . The autanatic heating of this probe melts the 
ice on the probe, restores the normal pressure, and the probe is then ready 
to send another signal to the ice controller. The signals continue as long 
as icing conditions exist, at a rate proportional to the rate of icing. 
The rate is indicated to the pilot by the ICE wanring light and the master 
amber light, going on and off. 

Duc t De-icing 

150. De- icing of the engine ducts is accomplished by electrically heated 
rubber ice protectors which are automatically controlled. The protectors 
are separated by parting strips which are heated at the first ice signal 
frcm the controller (para 149). The remainder of the protectors are heated 
aft er a pre-set ntnnber of ice signals are received and will shed the ice. 
The icing and de-icing cycle will be repeated according to the ntnnber of 
signals received by the controller. 

Engine Ccmpressor Inlet Anti-icing 

151 . Engine anti-icing is accomplished by the use of engine bleed air . 
The first icing signal £rem the controller automatically opens air supply 
valves and provides hot air to the compressor inlet section of the engine. 
The system functions continuously during icing conditions. The valves 
close autcmatically at the same time as the duct de-icing ceases. 

152. The flow of hot air is regulated according to the compressor 
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discharge temperature. Flow will be reduced as the temperature increases. 

NQIE 

During descent at high airspeeds and low power 
settings the heat supplied may be inadequate if 
the ice formation is severe. Increased thrust 
should be applied ~o pr~de m?re heat. An 
abnormal increase m turbme discharge 
temoerature will be noted when the throttles are 
advanced if ice is still accumulating in the 
~ressor inlet. Airspeed should be decreased 
until the icing region has been passed. 

Windscreen and canopy Anti-icing 

153. The pilot's windscreen and canopy windows are continuously heated 
by electrical means when the aircraft master electrical switch is on. A 
conductive transparent coating is incorporated on the inner surface of 
the outer glass lamination of the panels and sensing elements control the 
maxinrum temperature to ll00F. 

Pitot-head and Vane Anti-icing 

154. The pitot-heads and probe vanes are continuously heated by 
electrical means when the aircraft master electrical switch is on. 

OXYGEN SYSTEM 

General. 

155. Two independent oxygen systems are installed in the aircraft, a 
nonnal supply and an emergency supply. 

Nonnal System 

156. The normal system is supplied £rem a converter containing liquid 
oxygen. The liquid oxygen is converted into gaseous oxygen for crew 
members breathing purposes and, on later aircraft, for inflation of the 
partial pressure suits. 

157. The quantity of liquid oxygen contained in the converter is shown 
on two gauges in litres . One gauge is fitted on the fo:rward RH console in 
the pilot's cockpit, while the other gauge is fitted on the navigator's 
main panel. The gauges are operated electrically and, on later aircraft, 
an OFF indicator flag on each gauge beccmes visible when electrical power 
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to the quantity gauging system is terminated. 

158 . Oxygen flows from the converter, through the ccrnposite leads 
disconnect to a regulator which automatically carpensates for altitude. 
From the r egulator i t f l ows back to the composite leads disconnect, from 
which leads are taken to the oxygen mask and pressure suit. 

Oxygen ReguJ.ator 

159. An automatic pressure demand oxygen regulator is fitted beneath each 
seat pan. A PRESS-'ID-'IEST button is fitted on the right of the seat pan 
and is used to test the mask prior to flight. 

Emergency Oxygen Supply 

160. Attached to the forward part of each seat pan is an emergency oxygen 
cylinder containing gaseous oxygen at a pressure of 180 psi when fully 
charged. The oxygen pressure is shown on a gauge attached to the cylinder. 
A fully charged cylinder provides a minimum of 20 minutes supply. 

161. A canbined automatic and manual trip valve is fitted to each 
cyl inder. The automatic function operates upon seat ejection by means of a 
lanyard, which connects the valve to the floor of the aircraft. Should the 
normal oxygen supply fail, the emergency bottle supply may be used by 
operating the EMERGENCY OXYGEN MANUAL CONTROL located on the LH side of 
each seat pan. In both automatic or manual function, the trip valve 
connects the emergency cylinder to the regul ator, and to the mask and 
pressure suit through t he composite leads disconnect. Thus the regulator 
adjusts the emergency suppl y in the same manner as the normal supply is 
adjusted. 

Composite Leads Disconnect 

162 . A canposite leads disconnect fitting is located on the right of each 
ejection seat pan. Connections from the fitting are as follows: 

(a) Oxygen t o mask and pressure to suit. (Not connected to the suit in 
the first aircraft) . 

(b) Teleccmnunications . 

(c) Anti-g suit. 
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163 . The fitting is in three parts and when seat ejection takes place one 
part of the fitting remains with the aircraft while the other two parts are 
attached to the seat. This allows emergency oxygen to be used during the 
early part of the descent. When the occupant separates from the seat, the 
remaining two parts disconnect, leaving one on the seat and the other 
attached to the occupant. 

UTILITY HYDRADLJ:C SYSTEM 

General 

164. The utility hydraulic system is separate from the flying control 
hydraulic syste.111. '!be utility system is powered by two pumps, one mounted 
on each engine driven gear box. An operating pressure of 4000 psi is 
maintained by the pumps. Any one pump will supply the requirements of the 
utility hydraulic sub-systems. 

165 . A 5000 psi nitrogen charged storage bottle is provided for emergency 
extension of the landing gear. Two 4000 psi accumulators are included in 
the system for emergency braking. 

166. '!be utility hydraulic system operates the following ccmponents: 

(a) landing gear. 

(b) Wheel brakes. 

(c) Nose Wheel steering. 

(d) Speed brakes. 

(e) A hydraulic motor to drive the emergency alternator. Operation is 
autcmatic in case of cariplete electrical failure. 

(f) A hydraulic jack for extending a ram air driven turbine into the 
airstream to give flying control hydraulic pressure in an emergency. (If 
fitted). 

Landing Gear 

167. '!be tricycle landing gear consists of a forward retracting nose gear 
with dual wheels and main gears with two wheeled bogies which retract 
inboard and forward into the wing. 
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Landing Gear Controls 

168. 'Ihe landing gear is operated by means of a lever which has a wheel 
shaped handle containing a red light, located on the landing gear selector 
panel on the IB forward panel. 

169. A solenoid operated micro-switch prevents raising of the landing gear 
while the weight of the aircraft is on the main wheels. No provision is 
made for emergency retraction of the landing gear. 

Emergency Lowering I.anding Gear 

170. In the event of failure of the nonnal system, the landing gear may be 
lowered by means of pneumatic pressure from a 5000 psi nitrcgen storage 
bottle. To operate the system a thumb latch marked EMERGENCY EXTENSION, 
under the landing gear lever is pressed down and the lever is moved fully 
downwards. The pneumatic pressure releases the uplocks of the dcx:)rs and 
gears at approximately the same time, and each gear then falls in a manner 
similar to normal lowering. 

Landing Gear Position Indicators 

171. Three indicators marked GEAR roSITION are located on the IB side of 
the main instrument panel, and show the position of the two main gears and 
nose gear. In addition, a red light is fitted into the handle of the 
landing gear selector lever and i lluminates steadily when any gear or gear 
dcx:)rs are between locks. 'Ihe red light flashes if either throttle lever is 
retarded below the minimum cruise position if the landing gear selector 
lever is not in the down position. When the throttle of a non-operating 
engine is placed in the cut-off position for one engine flight, the light 
will go out. However, the light will illuminate again when the throttle 
lever of the live engine is retarded if the landing gear lever has not been 
selected down. 

172 . With electrical power switched on, the three indicators on the main 
panel show landing gear position as follows: 

Position 

Landing Gear and Doors Locked 
Up 

Landing Gear or Doors Between 
Locks 

Landing Gear and Doors Locked 
Down 
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Indication 

UP 
Black and White 

bars 

Wheel symbol 

Landing Gear Handle 
Warning Light 

OFF 

ON 

OFF 

47 



48 

Part 1 

Sequencing of Landing Gear and Doors 

173 . When the landing gear lever is moved UP after take-off the individual 
indicators will show diagonal bars as the gear down-locks are released by 
hydraulic pressure. At the same time the red light in the handle of the 
gear lever will illuminate. As the individual gear nears its uplock. 
position in the wheel bay, a valve is operated causing the door downlock to 
be released and the door to be closed. As each door closes a micro-switch 
is tripped, which causes an UP signal to show on the indicator for that 
particular gear. When all three doors are closed,the red warning light on 
the landing gear lever handle goes out. The selector valve (which is moved 
by electrical means whenever the landing gear lever is moved) is 
automatically returned to neutral. Th.is allows the emergency extension 
system to be used in case an electrical failure causes the selector valve 
to be inoperative. 

174. If one door becanes unlocked during flight and releases its micro­
switch plunger, the red light will illuminate in the landing gear selector 
lever handle and the gear position indicator will show diagonal bars (gear 
unsafe). At the same time power will be applied to the UP solenoid of the 
selector valve, the door will be retracted, the indicator will show UP and 
the lever handle light will go out. The selector valve will again 
automatically return to neutral. 

175. When the landing gear is selected OOWN, hydraulic pressure releases 
the door and gear uplocks in sequence and the gear falls by gravity aided 
by air loads. Its fall is restricted by a fixed orifice in the jack and is 
damped at the final portion of extension. The red light in the gear handle 
will illuminate and remain illuminated until the gears and doors are locked 
down. The indicator travels through the stages fran up, unlocked to locked 
down. 

Wheel Brakes 

176. Toe pressure on the pilot ' s rudder brake pedals actuates control 
valves via cables and allows differential and proportional braking of the 
two pairs of main wheels. No anti-skid protection is provided on early 
aircraft, but later aircraft will be fitted with an anti-skid system which 
will release pressure on the brakes when a skid is irrrninent. 

177. Brakes are applied automatically upon retraction of the landing gear 
to stop the wheels spinning. An emergency braking system aut anatically 
provides differential and proportional braking in the event of failure of 
the normal system. 
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Anti-skid System (Not fitted on early aircraft) 

178 . Detection of an imminent skid of a wheel and immediate release of 
pressure to that brake to prevent actual skidding, is provided on later 
aircraft. To prevent excessive differential braking being used when the 
pressure is cut off frc:m one side, the other side brake is also released, 
thus preventing a yawing effect. 

179. A locked-wheel touchdown is prevented by a micro-switch which 
prevents brakes being used until the weight of the aircraft is on the main 
wheels. Detectors are also fitted which prevent use of the brakes until 
the wheels are rotating at the aircraft landing speed. 

180. In case of failure of an anti-skid unit, selecting the ANTI-SICTD 

switch located on the LH console to EMERG OFF disconnects all anti-skid 
units. 

Brake Pressures 

181. The normal utility system pressure of 4000 psi 1.s supplied to the 
master brake cylinder, where it is reduced to 2500 psi. Emergency pressure 
is supplied to the brake control valve at 1500 psi which is sufficient for 
adequate braking. The emergency accumulators are maintained at a pressure 
of 4000 psi by the main system. 

Pressure Wanu.ng Lights 

182 . If the pressure in the normal utility system falls below 1000 psi, 
the master amber warning light and the UTIL HYD indicator light on the 
wanting panel, will illuminate. This indicates that emergency extension of 
the landing gear will be necessary and that emergency brake pressure will 
be used for braking upon landing. Should the pressure in the emergency 
accurmtlators fall below 1600 psi, the EMERG BRAKE HYD indicator light on 
the warning panel will illuminate and indicate that emergency braking will 
be inoperative upon landing. 

Parking Brake 

183 . A handle is fitted on the LH side of the main instnnnent panel and 
is marked PARKING. The brakes can be locked on for parking by depressing 
the rudder brake pedals, pulling the parking brake control and releasing 
the brakes. To release the parking brakes, the handle is pulled outwards 
and allowed to return fully inwards. 
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184. The emergency accumulator provides hydraulic pressure for the brakes 
when towing the aircraft or for parking after engine shut-down. 

Nose Wheel Steering 

185. The nose wheels are steered hydraulically by the movement of the 
pilot's rudder pedals which are mechanically linked to the steering control 
valve. A solenoid valve is opened when the push button, located at the 
bottcm left of the control column grip, is pressed. This allows high 
pressure hydraulic fluid to flow to the control valve which operates a jack 
and moves the nose wheel according to the pilot's rudder pedal movements. 
When the nose wheel reaches an angle corresponding to the position of the 
rudder pedals, the control valve spool returns to normal. The rudder pedal 
position must be synchronized with the nose wheel position when initiating 
steering. Normal castoring of the nose wheels is available when steering 
is not engaged. A micro-switch prevents turning of the nose wheels unless 
the weight of the aircraft is on the nose wheels. 

Steering .Angles 

186. The nose wheels can be steered or castored through an angle of SSo 
on either side of the centre line, enabling the aircraft to be turned on a 
21 foot radius. 

Speed Brakes 

187. Two speed brakes are fitted in the bottcm of the fuselage 
immediately aft of the armament bay. They are hydraulically operated by 
the utilities system and are controlled by a thumb switch on the RH 
throttle lever. The switch opens or closes the electrical circuit to a 
solenoid operated hydraulic control valve. The speed brakes are designed 
to open and "hold" at speeds up to Mach 1. 0. They will "blow in" to a new 
position if excessive air loads are imposed, until airloads balance the 
hydraulic jack load. 

Selector Switch 

188. The speed brake selector switch has three positions, fully forward -
"OUT", central - "HOLD", and fully back -"IN". The switch should remain at 
the IN position when speed brakes are not in use and at the our position 
when using them fully down. The 'hold' position may be used to obtain 
intermediate selections, the speed brakes being hydraulically locked in the 
position existing at the time of selection. 
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Radio Magnetic Indicator 

Part 1 

189. 'The pilot and navigator are each supplied with a RADIO MAGNETIC 
INDICATOR, located on their respective main instnnnent panels. A selector 
switch, marked RMI NEEDLE - UHF HCMER/TACAN is fitted in both cockpits on 
the RH console. Provided an individual switch is selected to TACAN, (if 
TACAN is fitted} the double pointer of the radio magnetic indicator in that 
particular cockpit will show the relative bearing of the selected beacon 
station. With the switch selected to UHF HCMER the same pointer will 
indicate the relative bearing of the station selected on the ARC-34 
receiver. 'The compass card of the RMI is controlled by the J4 compass and 
indicates the magnetic heading of the aircraft . (See J4 Compass). The 
single pointer is used, in conjunction with the radio compass, to obtain a 
bearing of a broadcast or radio range station. (See Radio Compass} . 

UHF Haner 

190. 'This navigational aid utilizes the AN/ARC-34 main receiver (see 
Camrunication Equipment}. Heming facilities are provided by selecting the 
OFF-MAIN-BOIH-ADF switch on the CCMM control panel to ADF. Provided the 
RMI NEEDLE selector switch on the RH console is selected to UHF HCMER, the 
double pointer of the RMI will indicate the relative bearing of the 
selected radio signal source, and enable the aircraft to "home" on the 
signal. Signals must be in the 225 to 400 MC range for automatic direction 
finding to operate. Successful operation depends upon the power of the 
transmitting station, the altitude and the distance between the 
transmitting station and the aircraft . Results will not be dependable if 
the horizon appears between the transmitting station and the aircraft. 

Radio Ccmlpass (AN/ ARN- 6 L. F) 

191. TI1e ARN-6 radio compass receiver provides a bearing on broadcast or 
radio range stations, and the relative bearing is shown by the single 
pointer on the radio magnetic indicators. A RADIO CCMPASS control panel is 
fitted on the RH console in both cockpits, but only one panel is in control 
at a time. 'The tuning dial of the control panel in use is illuminated. 
Control may be gained by the other crew member by turning the selector 
switch to CON!' (control} and then back to CCMP. 'The bearing indication is 
shown on the single pointers of both radio magnetic indicators 
simultaneously. Audio signals are recei ved through the AN/AIC 10 

interphone system, provided the mixing switch on the interphone panel 
marked CCMP, i s ON. 
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192. 
knob. 

A station is tuned by means of a band selector switch and a tuning 
Mode of operation is selected as follows: 

CCMP -
ANT 
l..CX)p 

To obtain station bearing automatically. 
To operate as a ccmmunications receiver only. 
To obtain bearing manually by means of a loop drive 
control on the panel. 

J4 Gyrosyn Compass 

193. A remote ccmpass transmitter is installed in the right wing and 
magnetic heading information is transmitted to the cards of the radio 
magnetic indicators and the R-Theta ccmputer system (if fitted). A J4 
carpass control panel is fitted on the RH console in the pilot's cockpit 
and the following controls are installed: 

(a) A function selector switch marked MAG-D3 is used to select the mode 
of operation of the compass system. When the switch is in the MAG 
(magnetic) position, the system operates as a magnetic ccmpass and can by 
synchronized with the remote transmitter. In the r:x; (directional gyro) 
position, the system operates as a directional gyro, which can be latitude 
corrected. 

(b) A synchronizer knob marked SET, which is spring loaded to the SET 
position. The knob may be moved to the left (marked DECR-) or to the right 
(marked INCR+) in order to line up the annunciator pointer with the centre 
index when the function selector is in the MAG position. When the selector 
is in the D3 position the annunciator window is covered and the letters D3 
appear. The synchronizing knob may be moved to INCR or DECR to set the 
indicators to the desired position at either a fast or slow rate. 

(c) The latitude correction controller, marked LAT is manually set to 
the flight latitude to correct the system, when in the r:x; mode of 
operation, for the apparent drift of the gyro due to the earth's rotation. 

(d) A hemisphere screw adjustment marked N and Sis normally set on the 
ground to the northern or southern hemisphere in which the gyro is 
operated. Setting it to "N" will effect a clockwise correction for gyro 
drift, while an "S" setting will effect a counter-clockwise correction; the 
rate of precession is determined by the setting of the latitude correction 
controller. 

(e) An annunciator which indicates synchronization to ± 15' between the 
ccxnpass system and the remote transmitter when in the magnetic mode of 
operation. When the system is not synchronized, the annunciator indicates 
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in which direction the synchronizer knob must be tun1ed. 
194 . A J4 CCMP NORMAL-AEROBATICS switch is fitted on a panel located 
below the radio canpass control panel, on the pilot's RH console. If 
violent manoeuvres are to be carried out the switch should be selected to 
AEROBATICS to cage the canpass gyro and prevent toppling. Selection back 
to NORi'1AL should be made after the aircraft has retun1ed to normal flight. 

R-Theta Navigation Computer System (Not fitted at the present time). 

195. The R-Theta system is a dead reckoning method of navigation which 
supplies the aircraft's ground position in the form of range and bearing 
fran base or destination. The aircraft's true track is also indicated. 
Interception steering information can also be shown. 

196. True airspeed and magnetic heading enter the Ground Speed Canputer 
as electrical signals and variation, wind speed and direction are fed in 
m3IlUally by the navigator. The Ground Speed Computer carries out a 
continuous solution of the triangle of velocities; that is, it performs the 
addition of air speed and wind speed vectors and taking into account 
magnetic variation, extracts ground speed and true track data. These are 
transmitted to the R-Theta canputer as electrical signals. The R-Theta DR 
canputer processes true track and ground speed data with respect to time so 
as to determine continuously the aircraft's ground position, and displays 
range, true bearing and true track. Controls for adding arbitrary vectors, 
and for resetting range and gearing are located on the face of the 
navigator's canputer. 

197. Inst:ruments used by the pilot and navigator are as follows: 

(a) A Ground Speed and Interception Cc:mputer used by the navigator. 

(b) An R-Theta DR Computer used by the navigator. 

(c) An R-Theta DR Indicator used by the pilot, which i s a repeater fran 
the navigator's canputer. 

198 . The G. S. I. C. enables the basic variables of magnetic or grid 
variation, windspeed and wind direction to be set by the three manual 
controls, with a corresponding indication on the dials and counters . The 
aircraft's true airspeed is autanatically indicated on the cut out window. 
The above information when set on the G.S . I.C., plus information fed fran 
the J4 gyro carpass, enables the R-Theta canputer to carry out the 
functions set out below. 
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199. The R-Theta ccrnputer shows the true bearing of the aircraft fran a 
chosen reference point, with the double arrows always pointing towards this 
point. The single pointer indicates the aircraft's true track. The range 
counter autCTrE.tically indicates the aircraft's distance in nautical miles 
fran a chosen reference point. 

200. The pilot's repeater displays the same range, bearing and track data 
as the navigator's ccrnputer. A switch on the repeater instrument permits 
the selection of ccrnpass heading or true heading as alternatives to true 
track. 

ca1MDNICATION EQUIPMENT 

UHF Equipment (AN/ARC-34) 

201. An AN/ARC-34 receiver-transmitter is installed and permits short 
range voice transmission and reception, air-to-air or ground, on 20 preset 
channels. Any other channel within the operating range rray be selected 
manually. Reception and transmission is made through the AIC/10 interphone 
system. The control panel, rrarked CCMM, is located on the console in the 
pilot's cockpit and ccmprises: 

(a) An OFF-MAIN-BOTH-ADF switch, which sets up the type of operation as 
follows: 

OFF. 
MAIN -
BOTH -

ADF 

Main transmitter/receiver is ooerative. 
Main transmitter/receiver and the Guard 
operative. 

- The autCTrE.tic direction finder (HCMER) 
NAVIGATION EQUIPMENT - UHF HCMER). 

receiver are both 

is operative. (See 

(b) A MANUAL/PRESET/GUARD switch which selects the type of frequency 
control for the transmitter and main receiver. When PRESET is selected, 
the large central knob is rotated to bring the required channel number in 
the centre window. The preset channel numbers are inscribed on a card at 
the base of the panel. When MANUAL is selected, four windows at the top 
of the panel open and expose digits, which rray be altered to the 
frequency required by means of a knob located below each window. When 
GUARD is selected the windows are closed and the transmitter and rrain 
receiver operate on the GUARD frequency. 

(c) 

(d) 

A TONE button, which provides MCW transmission. 

A VOLUME control. 
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202. Two antennas are fitted for the UHF equipment, one in the fin and 
one in the equipment bay. They are known as upper and lower 
respectively, and may be selected at the pilot's discretion by means of a 
two position switch on the RH console in the front cockpit. The switch 
is marked UHF ANT-UPPER/LOWER. 

Intert""crnrnrni ~ation (AN/AIC-10) 

203. Intercamnmication is provided by an AN/AIC-10 set. It provides 
interphone between aircrew, ground crew and operations room and also 
affords a means of selection of the aircraft's radio facilities. 

204 . Identical control boxes are fitted for the pilot and the navigator 
and are located on their respective RH consoles. A PRESS-TO-TALK button 
is fitted on the RH throttle lever in the front cockpit and on the panel 
forward of the AIC-10 panel in the rear cockpit. The control box 
canprises the following switches: 

(a) A series of five mixing tcggle switches which allow for listening 
sinn.iltaneously on all channels which are selected to the ON position. 

switch 1 marked rnrER - For interphone between pilot and 
navigator. 

Switch 2 marked CCMP - Radio Canpass AN/ARN-6 aural 
reception, used to tune and identify a particular station. 

Switch 3 marked CCMM - Command radio, gives UHF reception to 
other aircraft or ground stations. 

Switch 4 marked TACAN - AN/ARN-21 radio set aural reception 
used to tune and identify a particular station. 

Switch 5 marked TEL - For telescramble information reception 
when the aircraft is on the ground. 

(b) A six position rotary switch giving talk facilities by means of the 
following selections: 

Position 1 - (Fully counter-clockwise) - Spare . 

Position 2 - Spare. 

Position 3 - Marked TEL, provides transmission facilities through 
the telescramble line when the aircraft is on the ground by 
operating on "Press to Transmit" button. 
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Position 4 - Marked CCMM. Provides a "live" microphone for 
interphone without interrupting command radio listening, provided 
the INTER mixing switch is ON. When the "Press to Talk" button is 
pressed, it permits transmission of command radio. 

Position 5 - Marked INTER. Provides "Press to Talk" interphone 
operation. 

Position 6 - Marked CALL. Spring loaded in the fully clockwise 
position and returns to position 5 (INTER) when released. When 
held in the CALL position it overrides all other functions 
irrespective of switch positions and gives interphone without the 
use of the "Press to Talk" button. 

205. The "Press to Talk" button is used when the selector switch is in 
the CCMM position and it is desired to transmit on ccmmand radio or in 
the TEL position when transmitting on the telescramble line. When the 
selector switch is in the INTER position "Press to Talk. 11 interphone 
facilities are available regardless of the mixing switch positions. A 
volume control is fitted and adjusts volume on all incoming channels. 

206. A tcggle switch marked NORMAL-AUX. LISTEN is wire-locked in the 
NORMAL position, but if reception at the station fails a quick test of 
the amplifier may be made by breaking the locking wire and listening with 
the switch on AUX. LISTEN; this cuts out the amplifier. This facility 
is available for emergency listening in flight, and when used, the mixing 
is inoperative and one channel only is available for listening, as 
selected by a toggle switch. If more than one switch is on, the only 
audible channel will be that given by the first (from the left) of the 
row of mixing switches that are on. If none are ON, the only audible 
channel will be the one to which the rotary selector switch is set. 

207. Inadvertent rotation of the selector switch past the TEL position 
will result in interruption of the talk facility. 

208. Numerous canbinations of switch positions are possible. One 
example is given below: 

(a) Mixing switches on INTER and CCMM. 

(b) Rotary switch on CCMM. 

(c) Volume control with the white line at approximately the mid 
position. 

209. Under the above arrangement interphone, both with navigator and 
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ground crew, is available at all times without any other operation, 
carmand radio is available for listening; and by pressing the"Press to 
Talk" button, transmission on ccmnand radio is available. 

The above position of the volume control will 
provide maximum efficiency. Movement past 
this position may be used for reception during 
abnormal atmospheric conditions or weak 
signal strength. The volume of the UHF and 
radio ccmpass should then be adjusted 
individually as desired. 

OPERATIONAL EQUIPMENT AND CONTROLS 

IFF (AN/APX-6A) 

210. The purpose of the IFF equipment is to enable the aircraft in which 
it is installed to identify itself when interrogated by coded trans­
missions frcm ground or airborne radar sets. The coded interrogation 
transmissions can be transmitted in any one of three modes classified as 
Modes 1, 2 and 3. Each mode of interrogation initiates the transmission 
of a corresponding mode of reply frcm the IFF transmitter-receiver 
(transponder) . The reply is presented on the interrogator's radar display 
adjacent to the target pip. 

211. Mode 1 interrogation serves for general identification of any 
aircraft detected by a ground or airborne radar set. Modes 2 and 3 permit 
specific aircraft to be identified and distinguished frcm other aircraft . 
Normally, Modes 2 and 3 are used only when requested by radio or prior to 
take-off . 

212. An emergency reply, which overrides the three normal modes can be 

selected. This reply will be transmitted when the aircraft is 
interrogated irrespective of the mode of interrogation. 

213 . The control panel is located on the LH console in the pilot's 
cockpit and cat1prises the following control switches: 

(a) MASTER switch - A five position rotary switch used to control power 
supplies to the equipment and to select EMERGENCY operation. The switch 
positions are as follows: 

(l) OFF: All power supplies are disconnected fran the equipment, but 
this does not affect the lighting of the control panel. 
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(2) SIDBY: All power supplies are switched ON, but the receiver is 
rendered inoperative. 

(3) LOW: The receiver is ON but is sensitive only to strong interrcga-
tion signals from nearby stations. 

(4) NORM: The receiver is at maximum sensitivity and the equipment 
responds to interrogation from distant stations. 

(5) EMERGENCY: The receiver is at maximum sensitivity and the equipment 
responds to interrogation in any mcx:ie with the emergency reply. 

NQIE 

To select EMERGEN'CY, spring loaded 
button adjacent to the rotary selector must 
be depressed. This button prevents 
accidental selection of the emergency 
operation. 

(b) MODE 2 switch: Is a two position switch controlling operation of 
the equipment on Mcx:ie 2, with switch positions as follows: 

(1) OUT: The equipment will respond to normal Mcx:ie 1 interrcgations. 
It will not respond to Mcx:ie 2 except to transmit the emergency response if 
the master switch is selected to EMERGEN'CY. 

( 2) MODE 2 : The equipment will respond to MODE 1 and MODE 2 
interrcgations. 

(c) MODE 3 switch: Is a two position switch for controlling Mcx:ie 3 
operation, with switch positions as follows: 

(1) Our: The equipment will respond to Mcx:ie 1 interrcgations. It will 
not respond to MODE 3 except to transmit the emergency response if the 
master switch is set to EMERGEN'CY. 

(2) MODE 3: The equipment will respond to MODE 1 and MODE 3 
interrogations. 

(d) I/P-OUT-MIC switch is a three position switch for special operation 
of the system on Mcx:ie 2, with switch positions as follows: 

(1) I/P: Switch position is inoperative. 

(2) Our: Will respond to interrcgations normally. 
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214 . For automatic operation of the IFF upon seat ejection, see para 240 . 

215. The IFF system shares two antennas with the TACAN system (if the 
TACAN system is fitted) . They are the upper and lower "L" band antennas . 
A two position "L" band antenna transfer switch is mounted on the 
navigator's RH console, marked IFF UP/TACAN WW and IFF I.DW/TACW UP. The 
switch allows the antennas to be connected to the systems as selected. 

F.JECTION SEATS 

General 

216. The pilot and navigator are each provided with a t1K CS automatic 
ejection· seat to enable them to abandon the ai rcraft. Ejection from 
ground level at aircraft speeds as low as 80 knots IAS, is made possible 
by the high ejection velocity and the rapid deployment of the parachute . 

217 . The ejection seats are made safe when the aircraft is at rest by 
install ing safety pins at the foll owing locations : 

(a) The seat firing gear and the canopy cartridge firing mechanism 
sear. These two safety pins are attached to a camion chain with a 
wanring plate. Alternatively, the canopy sear pin of this assembly may 
be used to lock the overhead firing handle. In this case, the seat 
firing sear pin is not used. 

(b) The drcgue gun safety lock. 

(c) The alternative firing handle . 

Interconnected Firing System of the canopy and Ejection Seat 

218. The emergency opening of the canopy and ejection of the seat is 
achieved by means of cartridges. The canopy is forced open by a single 
cartridge, while the seat is fired by an ejection gun containing a 
primary and two secondary cartri dges. 

219. The canopy cartridge and ejection gun cartridge are fired by 
pulling a large horizontal fir ing handle fitted immediately arove the 
headrest. The firing handle is attached to a canvas face blind which is 
pulled over the occupant ' s face. Alternatively, the canopy and ejection 
gun can be fired by pull ing upwards on the alternative firing handle 
located on the seat pan between the occupant's knees. This firing 
handle is f or use should the seat occupant find it impossible to reach or 
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operate the overhead firing handle. 
220. The operation of either of these firing handles withdraws two 
sears, one sear for the canopy cartridge firing mechanism and one sear 
for the ejection gun. The cartridge of the canopy firing mechanism is 
detonated irrmediately but the firing of the ejection gun does not take 
place until the canopy is in its emergency open position. 
221. When the canopy cartridge is fired the gas generated unlocks the 
canopy latches and, through uncovered ports, passes to the actuating 
mechanism jack. Through linkage, the canopy is forced open and is 
retained open by a spring-loaded hook. 
222. During the canopy opening process the firing pin of the ejection 
gun is prevented from moving by a release rod, but as soon as the canopy 
passes its normal open position the release rod begins to withdraw from 
the firing pin. When the canopy has opened sufficiently to give 
clearance for the path of the seat, the release rod is fully withdrawn 
and allows the spring-loaded firing pin to detonate the primary cartridge 
of the ejection gun. The firing of the secondary cartridges is then 
caused by flame from the primary cartridge. 
223. As the seat leaves the aircraft, the occupant's legs are pulled to 
the rear and held against the front of the seat pan by means of a leg 
restraint cord. They are held in this position until separation from the 
seat takes place. Movement of the seat also breaks the quick disconnect 
between the seat and the aircraft, primes the drcgue gun and the time 
release mechanism by removing their respective sears, and operates the 
emergency oxygen bottle by means of a lanyard. 
224. Approximately one-half second after the seat and occupant have been 
ejected the cartridge operated drcgue gun withdraws a controller drogue 
from a container behind the headrest. This drcgue tilts the seat into a 
horizontal attitude and then withdraws the main 5 foot drogue from the 
container. The main drcgue further decelerates and steadies the seat. 
225. A barostatic and 'g' controlled time-delay mechanism is fitted to 
the top of the RH side beam. Provided ejection takes place below 5000 
metres (16,400 feet), and that the forward deceleration of the seat is 
less than 4 g, the time-delay mechanism will operate after 1.3 seconds. 
If ejection occurs at a higher altitude, a barostat attached to the time­
release mechanism prevents the release from functioning until the seat 
and occupant have fallen to 5000 metres (16,400 feet) . The barostat in 
the first aircraft is set to 10,000 feet. 
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226. When the time-delay mechanism operates it releases the parachute 
harness frcm its attachments to the seat at three points and disconnects 
the seat portion from the crew member portion of the composite leads 
disconnect. It also releases the leg restraining cords and the drcgue 
line frcm the seat. The drcgue line now pulls on a lifting line which 
extracts the parachute pack pin and withdraws the main parachute from the 
pack. The seat is allowed to fall free. 

Manual Override Control 

227. Provision is made to manually disconnect the parachute withdrawal 
line frcm the parachute static line by means of the parachute override 
'D' ring. A separate lever control is fitted to manually release the 
parachute and parachute harness from the seat. These manually operated 
controls enable the seat occupant to separate himself from the seat 
should the seat fail to eject or, after ejection, if the automatic 
separation mechanism fails to function. 

22 8 . The override I D' ring is a conventional ring partly covered by a 
small flap secured by press-studs. When the flap is removed and the 
override 'D' ring is pulled, the parachute withdrawal line is 
disconnected frcm the parachute static line. 'Ihis action also uncovers 
the irmer rip-cord 'D' ring. The manual override lever is fitted on the 
RH side of the seat pan and is normally locked in the fully forward 
position by a spring catch under the head of the lever engaging in a slot 
of the lever quadrant. Releasing the spring catch and moving the lever 
fully to the rear until the catch engages in the rear slot of the 
quadrant will perform the following operations automatically: 

(a) Release the parachute and parachute harness from the seat. 

(b) Release the leg restraint cords from the seat. 

(c) Release the crew member portion of the composite leads disconnect 
from the seat portion. 

Manual. Leg Restraint Release 

229. A srra.11 handwheel is fitted at the front of the RH side of the seat 
pan. Turning the handwheel will operate the release on the front of the 
seat pan and free the leg restraint cords from the seat. 

Harness Release 

230. A lever is fitted on the forward LH side of the seat pan. Movement 
of the lever to the rear allows the seat occupant to lean forward against 
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the pull of a spring-loaded harness reel. As the occupant leans back the 
harness will re snubred at all J;X)Sitions and the lever must be operated to 
lean forward again. 

Seat Raising Handle 

231. A lever is fitted on the LH side of the seat. By depressing a spring­
loaded plunger in the end of the lever, and moving the lever up or down, 
the seat pan will raise or lower. When the plunger is released it will 
engage in one of several locating holes and lock the seat pan in J;X)Sition. 

232. Further infonration on the ejection seat is contained in Arrow 1 
Service Data - Section 31 - Ejection Seat, !'v1k CS. 

EMERGENCY EQUIPMENT 

Engine Fire Detection and Extinguishing System 

233. A system of cable type fire detectors are located in three J;X)tential 
fire areas. These areas are the RH engine ccmpartment, the LH engine 
ccmpartment and the hydraulic and equipment bay. The detectors sense a 
fire or an overheat condition existing in these areas and cause the 
illumination of warning lights. Two container 1:::ottles of fire extinguishing 
chemical are carried. For the first flights three additional 1:::ottles are 
fitted in the armament bay. These are operated by the existing switches. 

234. The fire warning and extinguishing panel marked FIRE is mounted on 
the LH console in the pilot's cockpit. The panel contains three red 
lights marked LH, HYD, RH; the lights are provided with transparent 
covers. A tcggle switch protected by a guard is marked SECOND SHOT. A 
second tcggle switch protected by a guard is marked CRASH FIRE. 

235. Fire indication is given by the illumination of the master red 
warning light on the main instnmient panel. At the same time a red 
warning light will illuminate on the FIRE warning/extinguishing panel. 
The particular light that illuminates will indicate the location of the 
fire. 

236. The extinguisher is operated by lifting the cover and pressing the 
illuminated bulb on the FIRE panel. This action will release one 1:::ottle 
of extinguishing chemical into the appropriate fire area. The remaining 
1:::ottle of extinguishing chemical may be discharged into the same fire 
area if the warning light does not go out, by lifting the cover and 
selecting the SECOND SHOT switch. Alternatively, should a fire occur in 
either of the other two areas, the second 1:::ottle may be used by pressing 
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the appropriate warning light. (On the first aircraft operating either 
engine fire extinguisher will discharge two bottles into the affected 
area. Operating the HYD bay extinguisher will discharge one bottle into 
that bay). 

CAUTION 

Should a fire occur in either the LH or RH 
engine ccmoartrnents, the appropriate HP 
and LP fuel cocks should be selected off 
before operating the fire extinguisher. 
(See part 3 of para 15.) 

237. The CRASH FIRE switch distributes the contents of the fire 
extinguisher bottles in the event of a crash landing. The switch should be 
operated after the throttles have been placed in the 11 cut-off 11 position and 
the LP FUEL CCCKS have been switched off. Operating the switch will 
discharge the contents of one bottle into the hydraulic and equipment bay 
and the contents of the other bottle will be divided between the ill and RH 
engine bays. (On the first aircraft, when the three additional bottles are 
fitted, the crash switch will discharge two bottles into the hydraulic and 
equipment bay and one and one-half bottles into each engine bay). 

238. Power for the fire extinguishing system is taken from the emergency 
bus and therefore the system will operate regardless of the position of the 
master electrical switch. 

Bail-out Signal 

239. A switch, protected by a guard and marked "NAV BAIL our is located on 
the ill console, aft of the power controls. Operating the switch will 
illuminate a red warning light on the navigator's panel marked BAIL our and 
a signal horn will be energized to warn the navigator to eject. A green 
light on the pilot's main instrument panel, marked "NAV BAIL our, will also 
illuminate. The green light will go out when the navigator ejects. Power 
is supplied fran the emergency bus. 

Emergency Operation of the UHF and IFF on Seat Ejection 

240. Upon the ejection of either seat fran the aircraft, a switch located 
on the seat bulkhead is actuated and causes emergency operation of the IFF. 
At the same time the emergency channel of the UHF set is energized and 
causes an MC'W signal to be transmitted. Provided the IFF and UHF had 
previously been selected on, the signals transmitted will enable ground 
stations to obtain a fix on the aircraft's position. 

© K.A.R. 



Part 1 

241. A test push button switch marked PRESS-TO-TEST - UHF/IFF EMERG,is 
located on the pilot's RH console. Testing should be carried out according 
to Teleccrrmunication Confidential Orders. 

Parabrake 

242. A brake parachute is fitted in the rear end of the fuselage and is 
mechanically controlled through cables by a lever which has STREAM and 
JEITISON positions. The lever is located in the pilot's cockpit, aft of 
the engine power controls. The parachute is released through two doors 
above the stinger by moving the lever downwards to the STREAM position. 
The action of the parachute when released slows the aircraft after landing. 
A shear pin is fitted which will shear if the parachute is released during 
flight. The parachute may be jettisoned after ccmpleting the landing run, 
or in an emergency, by moving the control lever inwards and downwards to 
the JEITISON position. An indicator is fitted below the tail cone and is 
visible when a parachute is not installed. The installation of a parachute 
raises the indicator flush with the skin. 

FLIGHT INSTRUMENTS 

Pitot-Static System 

243. Three pressure heads are fitted to the aircraft and supply pitot and 
static air pressure to the various instnnnents, controllers and 
transducers. One pressure head is installed on the forward end of the air 
data probe at the aircraft nose, while two are fitted to the leading edge 
of the fin. The lower pressure head on the fin is used for flight test 
instnnnentation only, while the upper is utilized by the flying control 
emergency damping system transducer. 

244. The pitot and static pressure frcm the nose pressure head is 
transmitted to the Mach/airspeed indicator and the flying control normal 
damping system transducer. The static pressure, in addition, serves the 
altimeters, rate of climb indicator, cabin pressure regulator and safety 
pressure valve controllers. 

Mach/Airspeed Indicator 

245. The Mach/Airspeed Indicator is mounted on the pilot's main 
instnnnent panel. Indicated airspeed and mach number are displayed on a 
single dial, and a striped pointer provides a constant indication of the 
maxirm.un allowable airspeed at any altitude. An adjustable index allows a 
landing speed to be pre-set. The split airspeed pointer indicates mach 
number on the inner scale, with the corresponding IAS on the outer scale. 
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Altimeter 

246. An altimeter is mounted on the main instrument panel in roth 
cockpits. The instrurnent has three pointers and incorporates a cut-out 
window. The largest pointer registers hundreds of feet, the intennediate 
pointer registers thousands of feet while the srrall pointer indicates tens 
of thousands of feet. A striped area is prcgressively covered during a 
climb and is uncovered again upon descending. During descent, the striped 
area ccmnences to uncover at 16,7000 feet, and is fully uncovered at zero 
feet. Tiris warning provides an additional indication, during a rapid 
descent, that the aircraft is approaching the lower altitudes. 

Skin Temperature Indicator 

24 7. A skin temperature indicator is mounted on the IB side of the pilot I s 
main instrument panel. During flight the instrument registers the 
temperature of the aircraft skin taken frcm the underside of the radar 
nose. When the aircraft is on the ground the indicator registers the 
outside air temperature. 

Sideslip and Angle of Attack Indicators 

248. A sideslip indicator and an angle of attack indicator are mounted on 
the pilot's main instrument panel. Vanes, fitted to the air data probe, 
sense any change in direction of the relative airflow to the aircraft 
datum, roth in the lateral and vertical axes. Movement of the vanes is 
transmitted to the indicators and the angle of sideslip and/or the angle of 
attack of the aircraft are shown on the appropriate indicators in degrees. 
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1 U /C UP MJDE - DAMPER TEST 
2 IFF Control Panel 
3 DAMPING SYSTEM Circuit Breaker 

Panel 
4 DAMPER, POWER ON-OFF Switch 
5 DAMPER, EMERGENCY Push Button 

Switch 
6 DAMPER, ENGAGE Push Button Switch 
7 Control SU.rface Response Indicator 
8 CCM-1, Radio Control Panel - ARC- 34 
9 High Altitude Flood Light 
10 Console Flood Light 
11 RUDDER TRIM, LEFT-RIGHT Switch 
12 FIRE Extinguisher, SECOND SHOI' 

Switch 
13 FIRE-Ccmbined Warning Lights and 

Selector Switches, LH, HYD, RH 
14 NAV BAIL our Warning Switch 
15 L.P. FUEL COCKS Switches and 

Guards 
16 CROSSFEED, UI ONLY - NORMAL -

RH ONLY Switch 
17 ENGINE FUEL, EMERG-RESET 

Switches and Guards 
18 Parachute Brake, S'IREAM - JEITISON 

Selector Lever 
19 Throttle Levers, UI and RH 
20 Console Flood Light 
21 SPEED BRAKE, IN-Our Switch 
22 ANTI-SKID, NORM-EMERG-OFF 

Switch 
23 LIGfITS LAND-TAXI-OFF Switch 
24 CANOPY CLOSE-OFF-OPEN Switch 
25 ELEV TRIM DISENGAGE Switch 
26 Landing Gear Control Lever, UP-DN 
27 Landing Gear EMERGENCY EXTENSION 

Locking Latch Push-Button 
28 Parking Brake Handle 
29 LANDING GEAR POSITION Indicator 
30 SKIN TEMP Indicator 
31 Mach/Airspeed Ind;icator 
32 CHECK LIST, LANDING 
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33 Acceleraneter 
34 Sideslip Indicator 
35 Angle of Attack Indicator 
36 NAV BAIL our Indicator 
3 7 Red Master Warnin;I' Light 
3 8 Amber Master Warning Light 
39 Standby Magnetic Canpass 
40 RADIO MAGNETIC INDICATOR 
41 FUEL QUANTITY Gauges 
4 2 GIECK LIST TAKE OFF 
43 Artificial Horizon Indicator 
44 GYRO ERECT Push Button 
4 5 EMERGENCY CANOPY OPENING Lever 
46 Engine PRESSURE RATIO Gauges 

UI and RH 
4 7 EXH TEMP Gauges lli and RH 
48 CABIN PRESSURE ALTITUDE Gauge 
49 PRESS TO RESET Push Button 
50 DAY - NIGfIT Switch 
51 PRESS TO TEST Switch 
52 ENG BLEED Air Conditioning 

Warning Lights 
53 ENG BLEED AIR UI OFF-NORMAL-

RH OFF Switch 
54 Map Light 
55 OXYGEN Quantity Guage 
56 Console Flood Lights (2) 
57 RAM AIR TURBINE Switch 
58 NAV LIGHTS, FLASH-OFF-S'IEADY 

Switch 
59 ALTERNATORS RESE'T ON-OFF LH 

and RH Switches 
60 DC RESET Push Button 
61 Console Light 
62 CTX:KPIT LIGIITING Panel 
63 HIGH ALT LIGHTING ON-OFF Switch 
64 MAIN PANEL OFF-BRIGHT Selector 
65 CONSOLE PANELS OFF-BRIGl-IT 

Selector 
66 CONSOLE FI.JX)D OFF-BRIGHT 

Selector 
67 AIR COND Panel 
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RAIN REPELLENT ON-OFF Switch 
(TEMP C'ONTROL/EMERG OFF. 
First aircraft) 
CABIN PRESS DUMP Switch 
AIR SUPPLY NORM-OFF EMERG Switch 
DEF03 ON-OFF Switch 
TEMP COOL-WARM Selector 
Anti-g Valve Manual Override Button 
INI'ER Control Panel 
UHF/IFF EMERG, PRESS TO TEST 
Button 
J4 CCMP, AEROBATICS - NORMAL 
Switch 
UHF ANT, UPPER-IDWER Switch 
RMI NEEDLE, TACAN-UHF Ha.1ER 
Switch 
RADIO CCMPASS Panel 
J4 CCMP - LAT Correction Controller 
J4 CCMP - NAG/00 Selector Switch 
J4 CCMP - DECR/INCR/SET Switch 
J4 CCMP - Hemisphere Selector Switch 
J4 CCMP - Synchronizing Indicator 
(Annunciator) 
ENGINE START, START-OFF-RESET, 
UI an RH Switches 
MASTER ELEC ON-OFF Switch 
Warning Lights Panel 
Rudder PEDAL ADJUST Handle 
RPM Indicators 
Altimeter 
Rudder Pedal Adjustment Label 
Turn and Slip Indicator 
Rate of Climb Indicator 
Automatic Mode Disengage Switch 
Elevator and Aileron Trim Button 
Emergency Dampin9 Engage Switch 
Nose Wheel Steering Selector 
Press-to-transmit Push Button 
Throttle Friction Damper 
Engine Relight Switch, UI and RH 
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NAiJIGATOR I s CCCKPIT 

1. Console Flocx:l. Lights (3) 

2. CANOPY, OPEN-OFF-CI.DSE Switch 

3. OXYGEN Quantity Gauge 
4 . Al tirneter 

5. Access Panel to Navigator I s Canopy Locking Handle from Front 
Cockpit 

6. Navigator's BAILOur Warrring Light 

7. RADIO MAGNETIC IlIDICATOR 

8 . EMERGENCY CANOPY OPENlliG Lever 

9. HIGH ALT LIGHTING, ON-OFF Switch (Non-operative) 

10. PANEL LIGHTS OFF-BRIGHT Selector Switch 

11. CONSOLE F1..COD OFF-BRIGHT Selector Switch 

12. RADIO cct,1PASS Control Panel ARN-6 

13 . PRESS TO TALK Switch 

14. IFF-TACAN ANTENNA SELECT Switch 

15. UHF HCMER. - TACAN RMI NEEDLE Selector 

16. INTER, Inte:rphone Mixing Switch 

17. CCMP, Radio Ccmpass Mixing Switch 

18. CCMM, Ccrrrnand Receiver Mixing Switch 

19. TACAN Mixing Switch 

20. TEL, Telescramble Mixing Switch 

21. INTER Control Panel AIC-10 

22. Console Flocx:l. Lights (2) 

23. CALL, INTER, CCMM, TEL Rotary Selector 

24. Map and Emergency Light 

25. Console Flocx:l. Light 

26. Anti-g Suit Pressure Regulator Manual Override 
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PART 2 

HANDLJNG 

P~ES 

Before Entering the Aircraft 

Part 2 

1. Check RCAF Form L14A for fuel, oil and oxygen quantities, and 
signatures ccmpleted throughout by tradesmen concerned. Note 
unserviceabilities, if any. 

2. Ccmpute engine pressure ratio for take-off. 

3. Carry out the Exterior Inspection as shown on Fig. 2-1. 

Solo Flying 

4. If the aircraft is to be flown with the rear cockpit unoccupied, 
check in the rear cockpit: 

(a) Harness secured. 

(b) All loose articles of equipment removed and stowed. 

(c) Safety pins in position in seat sear, canopy sear, drogue gun and 
alternate firing handle. 

(d) Rear canopy locked. 

Before Entering the Cockpits 

5. Make the following checks (front and rear seat occupants as 
applicable): 

(a) Check the emergency oxygen pressure gauge; a fully charged cylinder 
registers 1800 psi. 

(b) Check that the drcgue gun static lines are attached to the bracket 
on the ejection gun body. 

After Entering the Cockpit 

6. Make the following checks. (Front and rear seat occupants as 
applicable): 

© K.A.R. 73 



Part 2 

VIEW "B" 

74 

✓77 

I 
! @ 
I / 

1/ ,.., 
~ 

/ 

ft 

- • :@ 

@ )~ (i) )2''..I :i) 

'VJ~~::::::::::=======:::::-~+~~....__ · /~ I r ~ --,_ i 
---_;~rl 

L~_c==--__;.--,;c:c;ril1' w..........--· u 

t0 

I 

® l7 

FIG 2-1 EXTERIOR INSPECTION 

° K.A.R. 



I 

~ (fiew A-B-C) 
(1) P~be secure and cover removed. 
(2) Radcme secure. 
(3) Radar access doors (three) secure. 
(4) Nose U/C door undamaged. 
( 5) Nose wheel well. 

(a) Emergency nitrogen bottle 
pressure - 5000 psi mininrum. 

(b) Circuit breakers set. 
(6) Landing and taxi lights undamaged. 
(7) Tires for cuts and creep, nose wheel 

aligned fore and aft. 
(8) Shock absorber strut extension 

nornal. 
(9) Condition of nose U/C leg door. 
(10) No hydraulic leaks. 
( 11) Nose wheel ground locking pin 

removed. 
Underside of Aircraft (View Al 
(12) Air canditiorring equipment access 

panel secure. 
(13) (a) Electronic equipnent access 

door secure. 
(b) Circuit breakers set (visual 

through inspection port). 
(14) LH and RH electronic equipment 

access doors secure. 
( 15) Instrument pack for damage. Check 

for security. 
(16) Electrical equipnent access doors 

secure. 
(17) LH and RH speed brakes for damage. 
(18) Master refuelling/test panel door. 

closed. 
(19) Pressure refuelling LH and RH 

access doors secured. (On the first 
aircraft check the manually operated 
gate valves are set to FLIGHI' 
FOSITION VALVE OPEN) . 

(20) Hydraulic equipnent access panel 
secure. 

(21) LH and RH engine access doors 
secured. 

(22) Service panel No. 1, gearbox panel 
and service panel No. 2 secured. 

(23) Engine access doors secured. 
(24) Corrpensator rerroval panel secure. 
(25) "Blow-in" air inlet doors closed. 
(26) Service panels No. 3 and No. 4 secure. 

© K.A.R. 
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( 2 7) LH and RH engine removal doors 
secure. 

Rear of Aircraft (View A-B-C) 
(28) Jet pipe exhaust covers removed. 

Jet pipes undamaged. Check for 
fuel, oil, water or ice acct.nnulation. 

(29) (a) Parabrake doors closed. 
(b) Red indicator Nor protruding. 

(Denoting ' chute' installed) . 
LH side of Aircraft (View C) 
(30) Pitot covers renoved. 
(31) Fin and rudder surfaces, navigation 

lights, access panels for security 
and damage. 
(32) Aileron and elevators for damage 

and control support removed. 
(33) Underside of skin for fuel leaks or 

damage. Leading edge undamaged. 
(34) "Blow-in" air inlet doors closed. 
(35) (a) Check for red crank pointer 

touching recuperator l:xxly. 
(Nitrogen pressure indicator). 

(b) Check recuperator oil level. 
(c) Leg extension nonnal. 
(d) Tires for cuts and creep. 
(e) No hydraulic leaks. 

(36) Main wheel ground lock on side 
stay rerroved. 

(37) (a)- U/C fairings undamaged. 
(b) Check lower spring housing 

locking cams on fairings. 
(38) Access doors secure. 
(39) (a) LH Engine intake cover removed. 

(b) De-icing boots <;:in intake and 
ramp undamaged. 

(40) Air conditioning ram air inlet cover 
rerroved. 

EH Side of Aircraft (View B) 
Check as for LH side, items 31 to 
40. 
(41) Emergency canopy opening panel 

secure. 
J:Zl;lper Surfaces of Aircraft 
Visually inspect the upper surfaces 
(including windscreen and canopies) 
for damage and security of panels 
prior to ent~ing the cgck.pit. 
( 42) Ensure that the air conditioning 

outlet duct cover is removed. 
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(a) Check that the ejection seat manual override control lever is locked 
fully forward. 

(b) Fasten and adjust the parachute/safety harness and the leg restraint 
straps. 

(c) Adjust the seat height in order to position the head correctly in 
relation to the headrest and adjust the :rudder pedals for reach. Check 
the :rudder pedals for correct adjustment. 

( d) Plug in the radio, oxygen and anti-g suit connections to the 
cc:xrposite leads disconnect fitting. 

(e) Check that the ground crew remove and stow the safety pins fran the 
sears of the ejection gun, drogue gun and the canopy. The alte:rnative 
firing handle safety pin can only be removed by the seat occupant, and it 
should be stowed by the ground crew. 

(f) Check that all individual electrical switches are OFF. 

NQIE 

The ALTERNATOR switches, LP COCK and 
DAMPER POWER switches rciay normally be 
left on. 

(g) Check that the U/C selector lever is down, and that the position of 
the speed brakes selector corresponds to the speed brakes position before 
energizing the electrical system. 

(h) Signal the ground crew to plug the ground starter cart and the 
exte:rnal AC power supply into the aircraft receptacles. 

(j) Switch the Master Electrics switch - ON. 

NQIE 

When the Master Electrics switch is switched 
on the FUEL PROP and FUEL LOW warning 
lights rciay illuminate mcmentarily. 

(k) Check that the AC FAIL and OC FAIL warning lights are out. On the 
first flights of the first aircraft the BA.TI' USE light will rerciain on 
until an engine is started. The batte:ry is not isolated when the OC 
supply is plugged in. 

76 © K.A.R. 



(m) AIC-10 switches (as required). 

INTER mixing switch ON. 
CCMM mixing switch ON. 
Rotary selector - CCMM. 

(n) ARC-34 transmitter-receiver (as required). 

Function selector switch - BOI'H. 
Operational mode push selector - PRESET. 
Frequency selector switch to the desired channel. 

(p) J4 CCfvlPASS (as required). 

MAG· - D3 switch to MAG. 
NORMAL/AEROBATICS switch to NORMAL. 

(q) IFF selector switch to STANDBY. 

(4) Air conditioning -

AIR SUPPLY switch to NORM. 
CABIN PRESS/DUMP switch to CABIN PRESS. 
DEFOO switch - as required. 
Cabin TEMP-CCOL/WARM rheostat switch mid position. 
TEMP CONTROL switch - normal position (Upright). 

NQTE 

With the external air supply plu~ed into the 
aircraft, the above air conditiorung switches 
will be inoperative. However, selections 
made at this time will be operative when the 
external air supply is disconnected, and full 
air supply will be available when the landing 
gear is raised after take-off. 

Part 2 

(s) Operate the PRESS-TO-TEST switch on the warning light panel and 
check that the warning lights illuminate. Release the switch and check 
that the lights go out. OIL PRESS and ENG FUEL PRESS warning lights will 
remain on, and the hydraulic pressure warning lights may remain on. 

(t) Landing and taxi lights - check operation. Switch OFF. (Landing and 

taxi lights are not fitted for the first flights of the first aircraft). 
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(u) I.anding Gear - Lever in the OOWN position, warning light in handle 
not illuminated, and gear indicator showing landing gear locked down. 

(v) Fuel Contents - Registered correctly. 

(w) Check ENGINE FUEL switch at NORMAL. 

(y) Check A.S.I. limiting speed pointer is set. 

(z} Operate the NAV BAIL our switch. Check that the "NA.V BAIL our green 
light in the front cockpit illuminates. Check with the navigator that 
the red BAIL our light illuminates and that the warning buzzer sounds. 
Return the switch to off. 

(aa) Throttle levers in the cut-off position. 

(ab) DAMPER FOWER switch - check ON. 

(ac) Artificial horizon erected. If necessary press gyro ERECTION button 
after gyro has nm up for 30 seconds. OFF indicator not visible. 

(ad) Turn and bank indicator erected. OFF indicator not visible. 

(ae) Check oxygen mask for fit and test for flow. Check quantity. 

(af) Front and rear cockpit canopies closed and fully locked. 

CAUITON 

Check that the canopy lever is in the extreme 
forward position.and not in the detent 
position. In the detent position the canopy 
will lock, but the seals will not inflate, and 
the lever will not be free of the latch 
mechanism. The lever is nearly horizontal 
when locked fully forward. 

STARTING PROCEDURE 

Preliminaries 

7. If starting one engine at a time, always start the RH engine first 
to check functioning of the RH pumps on the flying control and 
utility systems. The LH pumps may be checked on engine shut down 
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Part 2 

by stopping the RH engine first. 

WARNING 

All personnel must be kept clear of both 
intake and jet pipe. (See Fig. 2-2 JET WAKE 
diagram). 

Procedure for starting 

8. Adopt the following sequence: 

(a) Check with ground crew as follows: 

(1) Intercom functions satisfactorily. 

(2) Cockpit access stand clear of aircraft. 

(3) Fire extinguisher in position. 

(b) Parking brake ON. 

(c) Check that the master electrical switch is ON. 

(d) Throttles - Cut-off position. 

(e) Check fuel: 

( 1) CROSS FEED - NORMAL 

(2) LP cocks ON. 

(f) On receipt of the "ready to start signal" from the ground engine 
start operator, advance the appropriate throttle lever to the IDLE 
position and imnediately pulse the appropriate ENGINE START switch to 
START. 

(g) Check turbine outlet temperature. A temperature rise within 10-15 
seconds indicates engine "light-up". On the first aircraft the turbine 
outlet temperature gauge is operated by external AC supply, which must be 
plugged in to obtain a reading. On later aircraft the gauge will be 
supplied with AC power from the starter cart. 

NOTE 

The engine will accelerate to approximately 
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55% rpm. Turbine outlet temperature 
should not exceed 600oc, except mom­
entarily, during the transition period 
to idle rpm. At idle rpm the turbine 
outlet temperature should drop to 340oc 
or below. 

Part 2 

(h) Check OIL PRESS and FUEL PRESS warning lights out. Check hydraulic 
pressure wanring lights out, if they were illuminated before starting.-

( j ) Check EroINE EMERG FUEL light out. 

(k) Repeat the starting procedure for the other engine. 

(m) Check that the ALTERNA.TOR switches are on. 

When the AC ground J?OWer supply is 
disconnected, the aircraft alternators 
will autanatically take over. Upon 
disconnection, check that the AC FAIL 
and rx: FAIL warning lights remain out. 

CAUTION 

If the engines have been cold-soaked to 
a temperature of -3soc or below, allow 
the engines to idle for five minutes in 
order to warm up. 

Engine at Idle 

9. Check with the ground crew by means of the intercom that the engine 
overboard bleed valve is in the "open" position, that the air ejector 
nozzle is operating (indicated by visual overboard discharge) and that 
the spring loaded air inlet doors to the engine bay are in the "open" 
position. 

Wet Start 

10 . If, during the normal starting sequence, no rise in temperature is 
observed within 20 seconds of opening the throttle lever to the idle 
position, a wet start has occurred and the following procedure should be 
carried out: 
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(a) Bring the throttle lever back to the cut-off position. 

(b) Hold the engine start switch to RESET for a period of 30 seconds 
only, then release the switch and carry out the normal starting 
procedure. 

( c) Should another wet start occur, bring the throttle lever back to 
cut-off position. 

(d) Switch the master electrics switch OFF. 

(e) Investigate the cause of failure to light up. 

Hot Start 

11. If, during the normal starting sequence, the turbine discharge 
temperature rises above 6QQoC for more than five seconds, the engine must 
be stopped imnediately by placing the throttle to cut-off. The engine 
start switch should be selected to RESET momentarily; this will break the 
ignition circuit and shut off the ground starter air supply. Investigate 
the cause of the hot start before attempting a relight. 

NQIE 

All hot starts where a temperature of 6000C is 
exceeded must be recorded on Form L14A. 

CAUI'ION 

A maximum of three starting runs in 10 
minutes is permissible. Two of these runs 
may be of 30 seconds duration and run 
consecutively. 

FLYING CONTROLS CHECK - To be issued later. 

TAXIING PROCEDURE 

General 

12. When the chocks have been removed and the brakes released, only a 
very small increase in engine power is necessary to start the aircraft 
moving. When taxiing, idle thrust is sufficient to keep the aircraft 
moving at a speed of approximately 25-50 mph. 
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Nose Wheel Steering 

13 • Nose wheel steering is engaged by aligning the rudder pedals to the 
corresponding nose wheel position and depressing the nose wheel steering 
push button located at the bottom left of the control column hand grip. 
The button nrust be maintained depressed during steering operations. The 
aircraft is steered by slowing moving the rudder pedals in the required 
turn direction. 

NQIE 

Movement of the nose wheel is govemed to a 
maxim.nn tuming rate of 190 per second. 
Rapid movement of the rudder pedals or 
increased pressure on them will not affect 
the rate of turn of the nose wheel. 

14. Steering is disengaged by releasing the button on the control 
column, when normal castoring action of the nose wheel is restored. 

CAUTION 

Use of brakes when nose wheel steering is 
in operation is still under investigation. 
If brakes are used at all, they nrust be 
applied carefully and at low speed only. 

TAKE-OFF PROCEDURE ) 

ACTIONS AFl'ER TAKE-OFF ) 

FLYING CHARACTERISTICS ) 

LANDING PROCEDURE ) 

ENGINE HANDLING 

To be issued later. 

Engine Pressure Ratio During Afterbw:ning 

15 . When the afterburners are turned on, the engine pressure ratio may 
increase or decrease slightly. The acceptable variation will be 
published when available. 

Low Pressure Compressor Overspeed Warning Light 

16. When the af terbumers are tw:ned on, the LH and RH ROI'OR O' SPEED 
lights may illuminate momentarily. This condition is normal and serves 
as an indication that the corrpressor overspeed light and mechanism are 
functioning normally. 
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Engine Fuel System Failure 

17. When operating on the EMERG fuel system, do not return the ENGINE 
FUEL switch to NORMAL for the remainder of the flight. This may result 
in engine flame-out. If checking the system in the air, the transfer 
back to NORMAL must be carried out with the power lever at idle to avoid 
a pressure surge in the fuel system. 

18. 'Ihe procedure for returning the fuel system to NORMAL, after ground 

checks or in the air is as follows: 

(a) Power lever of affected. engine to IDLE. 

(b) Select ENGINE FUEL switch to RESET and hold for approximately 3 to s 
seconds after the EMERG FUEL warning light goes out. 

( c) Allow the switch to return to NORMAL. 

Thrust Overshoot 

19. When using engine pressure ratio to check engine power prior to 
take-off, a thrust overshoot may be noted when the power lever is 
advanced frcm idle to military t.hn.Ist on a cold engine. This thrust 
overshoot will gradually diminish to the specified. or canputer value 
within five minutes or less. 'Ihe condition is considered to be normal; 
however, it must not be relied upon for added performance during take­
off. 

END OF FLIGHT PROCEDURE 

Stopping the Engines 

20. Whenever the engines have been operated at high power settings for 
an appreciable length of time, they must be allowed to idle for up to 
five minutes prior to shutdown. 

21. Stop the RH engine first by moving the RH power lever to the cut-off 
position. Operate the flying controls and check that the utility 
hydraulics and the flying control hydraulic warn.ing lights do not 
illuminate. Stop the LH engine by moving the LH power lever to the cut­
off position. 

Action Before Leaving the Aircraft 

22. Proceed as follows: 

(a) Master electrics switch OFF. 
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(b) Centralize the control column and rudder pedals. 

( c) Parking brake ON. 

Part 2 

23. With the flying controls in neutral, the control surfaces will be 
streamlined and locked against adverse wind forces. However, in a short 
time, full aileron and elevator "droop" will occur. If the aircraft is 
to be on the ground for any length of time, the hydraulic system pressure 
should be dissipated. Hold the control column central and move the 
rudder pedals slightly until no further movement of the rudder surface 
takes place. When this operation has been performed, the ground crew 
must fit the special aileron and elevator supports to the control 
surfaces to support their weight and prevent strain on the control 
linkages. 
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PART 3 

EMERGENCY HANDLJNG 

ENGINE F.AniURE PROCEDURE 

Engine Failure During Take-off - To be issued later. 

One Engine Failure in Flight 

1. If an engine fails in flight proceed as follows: 

(a) Inmediately close the throttle to idle and attempt to relight the 
engine. 

Part 3 

(b) If the engine will not relight after one attempt, proceed as follows: 

(1) Close the relevant throttle to cut-off position. 

(2) Follow the relight procedure in para 5. 

(c) If relight is inadvisable, adjust the trim for asyrrunetric flight. 

(d) Select fuel crossfeed as required to balance fuel load. 

Two-Engine Failure in Flight 

2. If fuel is still available and the aircraft has sufficient altitude, 
and if there are no apparent mechanical defects in the engines, proceed as 
follows: 

(a) (1) Maintain airspeed above 250 knots EAS to provide 
pressure for the flying control hydraulics. 

OR, (if the ram air turbine is fitted) 

(2) If the speed is below 350 knots EAS select RAM AIR 
TURBINE switch ON. 

(b) carry out the relight procedure for one engine. If unsuccessful 
attempt to relight the other engine (See para 4 and 5). 

© K.A.R. 
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Do not use speed brakes unless absolutely 
necess~ as they require pressure fran 
the utility hydraulic system. This system 
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is, in the above eme:i:gency, driving the 
emergency alternator. 

EMERGENCY RE[,IGHT IN THE AIR 

General 

3. The J-75 engine will relight at any canbination of airspeed and 
altitude which falls within the "Normal Windrnilling Start Range" 
indicated on Fig. 3-1. The "Probable Start Range" represents those 
canbinations of airspeed and altitude at which engine relights may 
frequently, but not always, be ma.de. For best results, when operating 
above the maximum altitude and airspeed ccmbinations indicated in the 
"Normal Windrnilling Start Range", reduce either the airspeed, the 
altitude or both until they are within the ranges shown on the chart. 

Relight Procedure 

4. Relights may sometimes be obtained at ve:i:y high altitudes provided 
the relight is accomplished before the compressor rpm has decreased 
appreciably. In the event of a flame out at airspeeds and altitudes 
a.l::love the "Probable Start Region" on the chart, the following procedure 

should be tried irrmediately a flame-out at high altitude occurs: 

(a) Close the appropriate throttle to the idle position. 

(b) Press the relight button for 20 seconds and watch for an increase 
in turbine outlet temperature which indicates a relight. 

5. If the above procedure is unsuccessful proceed as follows: 

(a) Throttle lever to cut-off. 

(b) Windmill the engine for 20-30 seconds to d:t:y out surplus fuel. 

(c) Fuel Control Selector - NORM (EMERG if a prima:i:y fuel system 
failure is suspected). 

Part 3 

(d) Adjust the IAS and altitude to within the "Normal Windmilling Start 
Range" (Fig. 3-1) . 

(e) Advance throttle lever to idle and at the same time press and hold 
the relight button for 20 seconds. 

(f) Watch for an increase in turbine outlet temperature which indicates 
a relight. 
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(g) When turbine outlet temperature has settled down, open the throttle 
lever to the desired position and resume normal flight. 
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PII.ar INDICATION 

Master amber plus 
Left Hand LFY CONT 
HYD warning light. 
Plus EMERG DAMP and 
R/P AXIS our 
Master amber Right 

I.O 
I-' 

Hand FLY C'ONT HYD 
warning light. 

'IWO ENGINE FAIL (at 
least one engine 
windrnilling). Master 
RED and AMBER plus 
LH and RH FLY C'ONI' 
HYD. (Provided 
airspeed is less 
than Mach .4 @ S/L 
or .85@ 55,000'). 
EMERG DAMP I R/P AXIS 
our 

FLYING CONTROLS - EMERGENCY PROCEDURES 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

u::iss of hydraulic Reduce speed Land as soon as 
pressure in 'B' possible 
system 

u::iss of hydraulic Ensure mode of 
press in 'A' flying control re-
system mains in NORMAL. 

Land as soon as 
possible. 

(1) Maintain air- Proceed.to relight 
speed above 250 one engine. 
knots EAS. 

or 
Select RAM AIR 
TURBINE switch ON 
(Speed below 350 
knots) if fitted. 

(2) Check that the 
emeX"$ency alt~rna-
tor is operating 
( i. e . emerg darrp 
system, J4 CCXllJ?., 
artificial horizon, 
IFF). 
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PH.DI' INDICATION 

Master amber plus 
EMERG DAMP plus 
R/P AXIS our 

Master amber plus 
R/P AXIS OUT. 

Master amber plus 
DAMP our plus 
EMERG DAMP and 
R/P AXIS 00T 

FLYING C'ONIROLS - EMERGENCY PROCEDURES (Cont'd) 
~ 
w 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

Flight Limits Exceeded Reduce manoeuvre Re-engage normal 
(a) Sideslra' in excess mode when 
of 100 and or manoeuvre 
(b) Excessive completed 
transverse 
acceleration 

Flight Limits Exceeded Reduce manoeuvre Re-engage normal 
(a) Roll rate in mode when 
excess of 1590/sec. OR manoeuvre 
(b) Pitch 'g' in c~leted. Check 
excess of 4-1/2 g to 5 "R P AXIS OOT" 
g. OR 
Both (a) and (b) 

light goes out. 

canbined 

(a) Change over was (a) Re-ecilage (a) Land as soon Loss of stability 
made to EMERGENCY normal m e if as possible. in yaw at high 
mode, but the 'A' possible. (b) and (c) NIL. speeds. 
hydraulic s1stem was (b) Select damper Controllable at 
unserviceab e. OR power ON. low speeds with no 
(b) D:=m1I?er power ( c) Engage normal damping. 
switch 1s OFF damping. 
(c) Damping not 
engaged. 
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PIIDr INDICATION 

Considerable force 
required to move 
control colUITa1 

Any unusual 

I.!) 
w 

elevator movement 
not canrnanded by 
pilot in NORM or 
EMERG mode 

FLYING CONI'ROIS - EMERGENCY PROCEDURES (Cont'd} 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

Seized elevator Overcane fault by Reduce speed. If 
trim unit or seized force on stick. selecting ELEV TRIM 
parallel servo Select Disenga$e on DISENGAGE cured the 

stick button, if condition, pilot 
not effective, may re-engage into 
select ELEV TRIM normal mode. land 
DISENGAGE as soon as 

possible. 

Runaway elevator 
trim motor or 

Overcane fault by 
force on stick. 

Reduce speed. If 
selecting ELEV TRIM 

runaway parallel Select Disengage on DISENGAGE cured the 
servo stick button. If condition, pilot 

not effective, may re-~n age into 
select ELEV TRIM normal e. 
DISENGAGE 
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PILOI' INDICATION 

Master amber plus 
rn or RH ALTERNATOR 
FAIL warning light 

e) 

X 
!J:,I . 
~ . 

(pc FAIL warning 
li1ht will always 
il uminate with the 
above) 

't1 

ELECTRICAL SYSTEM EMERGENCY PROCEDURES 
~ 
w 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

(1) Failure of the (Move appropriate (1) If ALTERNATOR 
electrical ALTERNATOR switch FAIL and DC FAIL 
generating system to RESET and back li1hts go out, so 

to ON. wi 1 the master amber 
light go out. - No 
further action 
required. 

If ALTERNATOR FAIL 
light goes out and DC 
FAIL remains on (with 
master amber 
remaining on) press 
DC RESET button. If 
reset is 
accomplished, both 
lights will go out. 

If ALTERNATOR FAIL 
light does not go out 
- move appropriate 
ALTERNATOR switch 
OFF. PRESS TO RESET 
master amber. 

(2) No further 
(2) One-engine ( 2) Carry out action. When en~1-ine 
flame-out engine relight starts, the warning 

procedure lights should go out. 
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PILOI' INDICATION 

Master amber plus 
LH and RH 
ALTERNATOR FAIL 
lights. (Will be 
accc:xrpanied by the 
DC FAIL li$ht and 
BATT USE light. 

Master amber plus 
DC FAIL 

ELECTRICAL SYSTEM EMERGENCY PROCEDURES (Cont'd) 

PROBABLE CAUSE 

(1) Flame-out of 
both engines 

(2) Failure of both 
electrical-genera­
ting systems 

Failure of one TRU 

IMMEDIATE ACTION 

(1) Refer to two­
engine flame-out 
procedure, para 3-
2. 

(2) Move both 
ALTERNATOR switches 
to RESET and back 
to ON. 

Press DC RESET 
button. 

FURTHER ACTION 

(2) Refer to one 
alternator failure 
above. BATT USE 
light will go out 
when DC is reset. 

If DC FAIL light 
goes out (master 
amber will also go 
out) - No further 
action required. 

If DC FAIL light 
does not go out 
PRESS TO RESET 
master amber. 'Ihe 
other TRU will 
maintain the DC 
services less the 
landing and taxi 
lights 

REMARKS 

Emergency AC power 
will autanatically 
be supplied by the 
emergency alterna­
tor. The battery 
will supply 
emergency DC 
power. 

i 
w 
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PII.Dr INDICATION 

Master amber plus 
DC FAIL and BATI 
USE 

~ 

~ 

~ 
~ . 

EIECI'RICAL SYSTEM EMERGENCY PROCEDURES (Cont'd) ~ 
l,J 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

Failure of both Press DC RESET If one TRU resets, the 
TRUs button BATI USE light will go 

out - PRESS TO RESET 
master amber. 

If both TRUs reset, the 
DC FAIL, BATI USE and 
master amber light will 
go out. 

If all lights remain ) 
on - PRESS TO RESET ) 
master amber. Land as) CAUI'ION 
soon as possible. ) 

(Limited DC loads 
(are now taken 
(from the aircraft 
(battery. 
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PIIm INDICATION 

Master amber, plus 
LH or RH ENG FUEL 
PRESS warning light 

Master amber plus 
FUEL PROP warning 
li~ht. In 
flight) . (FUEL LOW 
light Nar on) . 

FUEL SYSTEM - EMERGENCY PROCEDURES 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION 

Relevant booster pump NONE. Throttle back 
inoperative (Pressure Tank pressurization affected engine 
has dropped below 18 will maintain until light 
psi) sufficient fuel goes out. 

deli very to the PRESS-TO-RESET 
en~i-ine PllillJ?S to master amber. 
maintain IDJ.litary 
rating. 

Inoperative fuselage Climb the aircraft If the light . 
transfer pump above 100 nose-up goes out, no 

OR for 15 seconds. If further action. 
A transfer ~ump has it occurs on a If light 
lost its prime descent, open up remains on, 

the engines momen- avoid sustained 
tarily to military o~eration at 
rating. high altitudes. 

Fuselage tank 
fuel may not be 
used in 
proportion to 
other tanks, 

harticularly at 
igh altitudes. 

PRESS-TO-RESET 
master amber. 

REMARKS 

Excessive engine 
operation in this 
condition is detri-
mental to engine 
pumps, ~rticularly 
after high speed 
operations, due to 
temperature effects. 
Crossfeed from the 
side with most fuel, 
when one sub-system 
is empty. 

Fuel quantity should 
be closely 
monitored. When fuel 
quantity on one side 
reaches approxi-
mately 2300 lb., the 
remaining fuselage 
tank contents may 
not be usable at the 
altitude of opera-
tion. However, it 
will be usable at 
sea level. 

~ 
w 
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PIIDr INDICATION 

Master amber plus 
FUEL PROP warning 
light. (LH or RH 
FUEL LOW warning 
light on 
temporarily. 

Master amber plus 
LH or RH FUEL LOW 
warning light 
plus FUEL PROP 
warning light. 

One engine 
failure (Engine 
will not 
relight). 

0 

X 
~ 
::tl 

FUEL SYSTEM - EMERGENCY PR<XEDURES '"Cl 

~ 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

Relevant fuel flow NONE Avoid violent 
proportioner seized. Automatic control of manoeuvres. 

the fuel C of G has PRESS-'IO-RESET 
ceased. master amber. 

Aircraft fuel supply 
low on that side. Prepare to land at (1) Cross check fuel 
(Light illuminates nearest airfield. supply with content 
when fuel is down to 1auges. 
740 lb on that Throttle back 2) Crossfeed when 
side). affected engine one sub-system is 

OR until light goes empty. 
Stalled flow pro- out. 
portioner. PRESS-TO-RESET 

master amber. 

Carry out engine Maintain fuel weight Adequate aileron 
fail procedure (See on each side control is avail-
para 3-1). approximately equal able to maintain 
Throttle lever of by alternating the flying control 
failed engine to fuel CROSSFEED with an 
cut-off. between NORMAL and unbalanced fuel 

the failed engine condition. It is 
side during the hreferable 
flight. owever, to 

maintain the fuel 
quantity in each 
side approxi-
matelv equal, due 
to shift in C of 
G which may 
occur. 



6 

~ . 
:i:, . 
~ 

PII.DI' INDICATION 

ON GROUND 

Master amber plus 
FUEL PROP warning 
light. 

I.!) 
I.!) 

FUEL SYSTEM - EMERGENCY PRCXEDURES (Cont'd) 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

(l)Refuelling access 
doors not properly 
closed or defective 
access door micro-
switch. 
(2)Master refuelling 
switch inadvertently 

Inform ground crew. 

left on. 
(3) A seized fuel 
flow proportioner 
( If engines are 
running). 

~ 
w 
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PILOT INDICATION 

Master Amber plus 
AIR COND FAIL 

- warning light 

6 

~ 
:,:,i . 
:0 . 

Master amber plus 
CABIN PRESSURE 
warning light. 
(Check with cabin 
pressure gauge). 

AIR CONDITIONING AND PRESSURIZATION EMERGENCY PROCEDURES 

~ 
PROBABLE CAUSE IMMEDIATE ACTION FURTIIBR ACTION REMARKS 

On Ground On Ground 
( 1) l.Dw engine rpm (1) Increase engine 
on hot day taxi. rpm 

In Air In Air In Air 
(2) Cooling turbine Reduce power - if Reduce altitude. Land 
outlet air exceeds light does not go out as soon as possible. 
B00F. then:-

(3) Lack of water 
Speed below Mach 1.2 

PRESS TO RESET master 
in air-to-water Select AIR SUPPLY amber 
heat exchanger. 
(4) Seized Turbine. 

switch - EMERG 

cabin pressure has 
reached the equiva-
lent of 31,000 
feet, ±1800 feet or 
hifher. 
(1 Failure of the 
canopy seal. 
(2) cabin pressure 
switch on DUMP. 
(3) Air supply 
switch on EMERG or 
OFF. 
(4) Sticking open 
of cabin ~ressure 
safety va ve or 
controller failed. 
(5) See below. 
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PILOT INDICATION 

Master amber plus 
CABIN PRESSURE 
Warning light. 
(Check with cabin 
pressure gauge). 

LH or RH ENG BLEED 
warning light (RED) 
(No master warning 
light indication). 

Master amber plus 
EQUIP O' HEAT 
warning light. 

cabin uncomfortably 
hot. 

AIR CDNDITIONING AND PRESSURIZATION EMERGENCY PROCEDURES (Cont'd) 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

(5) Sticking open of 
outflow valve or 
controller. 

( 1) Leaking of hot Select LH OFF or RH Warning light will 
engine bleed air OFF, de~nding on go out when 
occurring OR which light condition is 
(2) Failure of illuminates) on the relieved. 
pressure reducing ENG BLEED AIR toggle Switch must be 
valve. switch. maintained in the lli 

OFF or RH OFF 

~
• sition while air-

me. 

Equipment area If light on for PRESS-TO-RESET Light should go 
temperature has short heriod - NONE. master amber. out, as the hot air 
exceeded lOOOF. If lig t remains on is automatically 

select TEMP C'ONI'ROL shut off until the 
switch to EMERG OFF. equipment area 

temperature has 
reduced to 6QoF. 

cabin temperature Select TEMP C'ONI'ROL 
control valve switch to EMERG OFF. 
failed. 

i 
w 
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PILOI' INDICATION 

Master amber plus LH 
or·RH ROI'OR O'SPEED 
warning light on 
m:mentaril y 

Master amber plus LH 
or RH ROI'OR O' SPEED 
warnint light on 
steadi .y. 

Master amber plus LH 
or RH FUEL PRESS 
warning light. 

low turbine 
discharge 
temperature. 

low turbine 
discharge 
temperature 

Master amber J?lus 
ICE warning light. 

~ 
~ . 
:i::i 
~ 

ENGINES - EMERGENCY PROCEDURES 
~ 
w 

PROBABLE CAUSE IMMEDIATE ACTION FURTHER ACTION REMARKS 

Temporary over- NONE Occurs when the 
speeding of a low afterburner is lit 
pressure compressor. or shut down. 

Malfunction of a low Reduce enfiine power Maintain warning 
pressure compressor until lig t goes out. light out by 
overspeed limiter. reduced power and 

speed. 

See FUEL SYSTEM 
EMERGENCIES 

Afterburner nozzle Retard throttle lever 
remainina open after out of after-burner 
closing own range on quadrant. 
afterburner. 

Afterburner fails to Retard throttle lever 
light up, but nozzle out of afterburner 
opens. range on quadrant. 

Ice detectors icing If engines are Further action (The interval 
and de-icing. q,eratin~ at rela- depends upon icing between the lights 

tively high thrust - conditions. going on and off 
no further action. will denote the 
If descending or severity of the 
engines are operating icing conditions.· 
at relatively low Short interval 
(See below} will denote severe 

icing. 
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PILOI' INDICATION 

One engine flame-
out occurring for 
no apparent cause. 

Rapid rise in 
turbine discharge 
temperature for no 
apparent cause. 

Rough engine 
operation 

One engine or two 
engine flame out. 
(Possi~ly through 
excessive manoeuv-
ring causing 
interrupted air 
flow to engine 
inlet). 

Master amber plus 
LH or RH OIL PRESS 
warning light. 

. 1-l ·o 
l,.) 

PROBABLE CAUSE 

Malfunction of 
hydro-mechanical 
fuel flow control 
unit. 

Malfunction of 
hydro-mechanical 
fuel flow control 
unit. 

Malfunction of 
hydro-mechanical 
fuel flow control 
unit. 

Ccmpressor stall. 

Engine oil 
pressure has 
reduced to 25 psi 
or below. 

ENGINES - EMERGENCY PROCEDURES (Cont'd) 

IMMEDIATE ACTION FURTHER ACTION REMARKS 

thnlst, open up en- See EO 05-1-1 
gines occasionalll to Pilot's Operating 

hrovide additiona Instructions-General 
eat 

Select ENG FUEL switch carry out engine re- Complete the 
to EMERG. light procedure. flifht in EMERG 

fue. Ensure 
turbine discharge 
temperature does 
not exceed limits. 

Select ENG FUEL switch Check that the EMERG Check that the 
to EMERG. selection corrects EMERG selection 

the condition. corrects the 
condition. 

Select ENG FUEL switch Check that the EMERG Complete the 
to EMERG. selection corrects fli!ht in EMERG 

the condition. fue. Ensure 
turbine discharge 
temp. does not 
exceed limits. 

Throttle to idle and See Part 3, para 
atte~t an irranediate 2) . 
relig t of one engine. 

Shut down affected Reduce speed in 
engine. order to lower 

windmilling rpm ·of 
affected engine. 
PRESS TO RESE'T 
Master amber. ! 

l,.) 



Part 3 

EMERGENCY LANDINGS 

6. All emergency landings, either on prepared or unprepared surfaces, 
should be made with the landing gear down. The extended gear, even on 
reasonably rough terrain, helps to absorb the initial shock. The inherent 
nose high landing attitude will result in a severe 11 slap 11 into the ground 
if the tail section is pennitted to take the initial shock of a wheels up 
landing. 

LANDING GEAR EMERGENCY PROCEDURES 

General 

7. The procedure to be adopted is dependent upon the indications given 
by the UITL HYD warning light and the landing gear position indicator. 
It should be noted that once the emergency nitrog-en system has been used, 
the landing gear cannot be reselected up, therefore the following 
procedure should be carried out in the sequence given. 

Hydraulic Pressure Nonnal. 

8. If the UITL HYD warning light is not illuminated, there should be 
sufficient hydraulic pressure to open the doors and unlock the landing 
gear. 

9. If, after a normal down selection the indicators show that the gear 
is still locked up, a fault in the selection circuit is indicated. In 
this case, proceed as follows: 

(a) Re-select UP and r:oWN a number of times. 

NQ'.IE 

If the BA'IT USE light is illuminated, the landing 
gear selector valve is inoperative. (See Part 1, 
para 44 NOIE). In this case the action in sub-para 
(a)above will have no effect and is unnecessary. 

(b) If this fails, push the thumb latch button and move the landing gear 
handle fully down to the EMERGENCY EXI'ENSION position. 

10. If, after a normal down selection, the indicators show a between­
locks indication for one or more of the legs, an indicator fault or a 
mechanical fault is indicated. In this case, proceed as follows: 

(a) Attempt to lock the gear down by yawing to the left and right to open 
the doors and shake the legs down by applying positive 'g' in the pitching 
plane. Waggling the wings and accelerating the aircraft to 250 lmots EAS 
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may also help to lock the gear down. 

(b) If this does not obtain a locked down indication, check with the 
control tower to see if the gear appears to be locked down. 

(c) If the gear is not locked down, re-select UP and make a wheels-up 
landing; 

Insufficient Hydraulic Pressure 

11. If the UrIL HYD warning light is illuminated there will probably be 
insufficient hydraulic pressure to unlock the doors and landing gear locks. 
(See para 12). In this case use the EMERGENCY EXTENSION selection. 

BRAKE EMERGENCY PROCEDURES 

Emergency Operation of the Brakes 

12. Two accumulators in the utility hydraulic system supply emergency 
brake pressure automatically upon failure of the normal supply. Indication 
that the normal supply has failed (pressure reduced to 1000 psi or less) is 
given by the illumination of the urIL HYD warning light. (See para 11). 

13 . When a landing after a utility system failure the brakes should be 

applied sparingly, pumping should be avoided, and every effort should be 
made to ccmplete the landing :run with as few applications of the brakes as 
is possible. 

CAUTION 

After ccmpletion of the landing :run do not 
taxi the aircraft, even though brake pressure 
may still be available. Shut down the engines . 

14. Should the pressure in the accumulators fall below 1600 psi, the 
light on the wantlng panel marked EMERG BRAKE HYD will illuminate. This 
light wa:i::ns the pilot that the aircraft brakes will be ineffective upon 
landing. 

Engine Thrust at Idle RPM 

15. Engine thrust at idle :r:pm is cc:mparatively high. In a case of 
brake failure, the engines should be stopped as soon as possible. 

© K.A.R. 105 
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AIRFRAME AND ENGINE ICING 

General 

16. The anti-icing and de-icing systems are entirely automatic. No 
manual controls are provided. If the automatic functions fail during 
icing conditions the aircraft should be operated as laid down in Pilot's 
Operating Instructions General EO 05-1-1. 

Engine Anti-Icing 

17. Only intennittent use of high rpm during descent under severe icing 
conditions is necessary. At the relatively high thrust setting used 
during climb or cruise, the hot air to the compressor inlet section of 
the engine is adequate to prevent ice formation. 

ACTION Ill THE EVENT OF FIRE 

18 . Should the master RED warning light on the instrument panel 
illuminate, carry out the following procedure: 

(a) Check the location of the fire on the FIRE panel by means of the 
illuminated bulb. 

(b) If an engine fire is indicated - retard the throttle lever of the 
appropriate engine to the cut-off position. 

(c) Switch off the appropriate LP cock. 

(d) Press the illuminated bulb on the FIRE panel. 

(e) If the fire is extinguished, the light on the wanring panel will go 
out. 

(f) If the warning panel light does not go out, lift the guard and 
select the SECOND SHOT switch on. 

106 

NQIE 

The toggle switch is used only to give a 
second shot to the same c~artment. If two 
separate fires occur, pressing the appropriate 
two warning lights will provide one shot to 
each compartment. 

© K.A.R. 



ABANDONmG THE AIRCRAFr 

General 

19. The aircraft may be abandoned by means of the ejection seats at a 
minimum airspeed of 80 Jmots IAS at ground level. 

Pilot Preliminaries 

20. If it becomes necessary to abandon the aircraft, the following 
procedure should be adopted: 

(a) Reduce the aircraft speed, if possible. 

(b) Order the navigator to eject or, if intercomrrn.mication has failed, 
operate the NAV BAIL our signal switch. Check that the green NAV BAIL 
our light illuminates. 

Navigator 

21. After receiving the verbal order to eject, or if the BAIL OUT 
warning light illuminates and the signal horn sounds during inter­
comrmmication failure, proceed as follows: 

(a) Acknowledge a verbal order. 

Part 3 

(b) Ensure that the head is correctly located on the headrest, and lean 
fully back. 

(c} Grasp the overhead hiring handle in both hands, ensuring that the 
palms of the hands face to the rear. 

( d) Maintain the head hard back against the headrest and the arms and 
hands close to the chest, then pull the firing handle and face screen 
firmly down over the face. The canopy will open immediately. Seat 
ejection will take place as soon as the canopy is fully open. 

CAUTION 

The overhead firing handle must be pulled 
straight down over the face and.not outwards 
away from the face. 

(e} Should the canopy fail to open, pull the EMERGENCY CANOPY OPEN 
lever fully to the rear. Replace the hand in its previous position with 
relation to the face blind as rapidly as possible. Ejection will 

© K.A.R. 107 
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occur irrmed.iately the canopy is in the emergency-open position, which 
provides ver.y little time to return the hand to the face blind. 

Pilot 

NQIE 

If, for any reason, the overhead firing handle 
cannot be operated, pull the alternate firing 
handle (located between the knees) fully 
upwards by grasping it with both hands, one 
hand over the other. 

22. After the navigator has left the aircraft (indicated by the green 
NAV BAIL our light being extinguished) proceed as follows: 

(a) Ensure that the head is correctly located on the headrest, and lean 
fully back. 

(b) Grasp the overhead firing handle with both hands ensuring that the 
palms of the hands face to the rear. 

(c) Maintain the head hard back against the headrest and the arms and 
hands close to the chest, then pull the firing handle and face screen 
f innly down over the face. '!he canopy will open irrmed.iately. Seat 
ejection will take place as soon as the canopy is fully open. 

CAUTION 

'!he overhead firing handle must be pulled down 
straight over the face and not outwards away 
frcm the face. 

(e) Should the canopy fail to open, pull the EMERGENCY CANOPY OPEN 
lever fully to the rear. Replace the hand in its previous position with 
relation to the face blind as rapidly as possible. Ejection will occur 
inmediately the canopy is in the emergency-open position, which provides 
very little time to retw:n the hand to the face blind. 

NQIE 

If, for any reason, the overhead firing handle 
cannot be operated, pull the alternative 
firing handle (located between the knees) 
fully upwards by grasping it with both hands, 
one hand over the other. 
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Manual Release 

23. If, for any reason, the seat does not eject or, when ejected, the 
automatic parachute opening gear does not function, provision is made to 
disconnect the parachute and parachute harness from the seat and enable 
the occupant to operate the parachute manually as follows: 

(a) Pull on the outer 'D' ring. 

(b) Release the spring catch on the manual override lever on the RH 
side of the seat pan and move the lever fully to the rear. 

(c) Leave the aircraft or seat. 

(d) Pull the ripcord 'D' ring. 

EMERGENCY CANOPY OPENING ON THE GROUND 

From Inside the Cockpit 

24. In the event that either canopy cannot be opened by the normal 
method and an emergency exists, the lever marked EMERGENCY CANOPY OPEN, 
located on the RH side of each cockpit, should be pulled fully back. 

From Outside the Cockpit 

Part 3 

25. In an emergency, should either crew member be unable to operate his 
emergency canopy opening handle, provision is made for these handles to 
be operated from outside the aircraft. A door, located on the RH side of 
the aircraft below the pilot's cockpit, is marked in red letters 
EMERGENCY CANOPY OPENING - PUSH TO OPEN - STAND BACK - POLL HANDLE. When 
the tcggle handle attached to the lanyard is pulled, both canopies will 
be opened by cartridge firing. 

© K.A.R. 

WARNING 

1he canopies will be forced open very rapidly. 
1herefore all personnel should stand clear of 
the canopies when the lanyard is pulled. 

109 
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Part 4 

PART 4 

OPERATING DATA 

ENGINE LIMITATIONS 

Principal Limitations 

1. The principal limitations of the Pratt and Whitney J-75 P3 
engines are: 

Condition Ma.xinrum Obse:rved Time Limit 
Turbine Discharge (Minutes) 

Temp oc 

MAXIMUM (With A/B) 610 Fifteen 

MILITARY 610 Thirty 
NORMAL RATED 540 UNRESTRICI'ED 

CRUISE 
90% NORMAL RATED 540 (max) 500(nonnal) UNRESTRICI'ED 
80% NORMAL RATED 540 (max) 460(normal) UNRESTRICI'ED 
70% NORMAL RATED 540 (max) 410 (normal) UNRESTRICI'ED 

IDLE 340 UNRESTRICI'ED 

STARTING 600 MCMENTARY 

TRANSIENT 625 One 
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FLYING LIMITATIONS 

2. The following speeds and limitations apply to the ARROW 1 
aircraft when fully cleared to its design specification. lJntil such 
clearance is obtained, the applicable aircraft design certificate 
must be studied prior to flight to obtain the overriding limitations 
to those given below: 

(a) Maximum Permissible Speeds 
Maximum Design Speed 

Extending or Retracting 
Landing Gear 

Extending Speed Brakes 

Parabrake Selection 

Cross-wind component 

(b) Crew Ejection 
Maximum Speed 

Minimum Speed 

(c) Angle of Attack 
Maximum Indicated Angle 

(d) Weights 
Maximum Take-off 

Maximum Landing 

(e) 'G' Limits 

700 Knots EAS or Mach 2.0 

(Lowest limit to apply) 

250 Knots EAS 

No Limit 

185 Knots EAS (All wheels 
in ground contact) 

30 Knots 

No structural limit 

80 Knots at ground level 

150 (in level flight) 
1/20 less for each incremental 
'g' imposed 

69,000 lbs. (approx) 

65,000 lb. (approx) 

'G' Limits are shown on Figs 4-1, 4-2 and 4-3 

112 

The maximum load factor in a rolling pull-out is two-thirds of 
the maximum allowable 'g' at that time. 
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Part 4 

AIRCRAFI' TAKE-OFF DISTANCES ENGINES 
ARROW 1 FEET J 75 - P 3 

(AT SE'A LEVEL) 

STANDARD DAY Hor DAY STANDARD DAY 
A/C WEIGHT 150C A/BON 380C A/BON 150C NO A/B 

AT 
START OF 

T.O. (LB) 

50,000 

55,000 
60,000 
65,000 

(70,000) 

118 

GROUND CLEAR GROUND CLEAR GROUND 
RUN 50' RUN 50' RUN 

1450 2585 1750 3540 2450 
1600 2900 2050 4180 2720 
1780 3260 2250 4775 3100 
2120 3990 2950 6230 3800 
2630 4965 3530 7800 4450 

DATA AS OF: 
BASED ON: 
BASED ON: 

March 1958 (71/PERF/3) 
Estimated Data 
JP4FUEL 

FIGURES HAVE Nor BEEN FLIGHT CHECKED. 
INITIAL FLIGHT TESTS INDICATE THAT THE 
DISTANCES MAY BE PESSIMISTIC. 

FIG 4-7 TAKE-OFF DISTANCE CHART 

CLEAR 
50' 

5250 
6210 
7480 
9950 

13210 

© K.A.R. 



AIRCRAFT 
ARROW 

CLIMB OIART 
(At 527 ICTS. T.A.S.) 

NO AFrERBURNER 

Part 4 

ENGINES 
J75 - P 3 

MILITARY THRUST - ENGINE START GROSS wr. - 60,000 LB. 

PRESSURE 
ALT. 

Sea Level 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 

Start,Take 
-off and 
Accelerate 
to Climb 
Allowance 

~ K.A.R. 

APPROPRIATE VALUES RATE 
TRUE A/S O'.I!LIMB 

(KNOI'S) FRavI SEA LEVEL 

FOEL(LB) TIME(Mrn) DIST. (N .M.) 

527 0 0 0 10,500 
527 236 0.48 4.3 10,500 
527 471 1.02 8.8 8,850 
527 706 1.63 14.2 7,550 
527 940 2.32 20 .4 6,200 
527 1192 3.22 28.0 4.750 
527 1480 4.43 38.7 3,200 
527 1917 6.58 58.0 1,400 

817 2.1 7.9 

DATA AS OF: Oct. 1957 (71/PERF/3) 
BASED ON: Estimated Data 
BASED ON: J P 4 Fuel 
FIGURES HAVE NOI' BEEN FLIGHT CHECKED 

FIG. 4-8 CLIMB Cl!ART (NO A/B) - 60,000 LB 
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Part 4 

AIRCRAFT CLIMB CHART ENGINES 
ARROW 1 (At 527 KTS. T .A.S.) J 75 - P 3 

NO AFTERBURNER 

MILITARY THRUST - ENGil1E START GROSS WT. - 68,765 LB. 

APPROXIMATE VALUES RATE 
PRESSURE TRUE A/S 

FRCM SEA LEVEL 
OF CLIMB 

ALT. (KNGrS) 
FUEL(LB) TIME(MIN) DIST(N.M.) 

Sea Level 527 0 0 0 9,100 
5,000 527 273 .57 5.0 8,600 

10,000 527 546 1.18 10.2 7,450 
15,000 527 827 1.88 16.S 6,300 
20,000 527 1108 2.74 24.0 5,100 
25,000 527 1403 3.81 33.4 3,850 
30,000 527 1752 5.29 46.S 2,400 
35,000 527 2360 8.29 73.4 SOO 

Start,Take-
off and 
Accelerate 946 2.5 9.9 
to Climb 
Allowance 

DATA AS OF: Oct. 1957 (71/PERF/3) 
BASED ON: Estimated Data 
BASED ON: J P 4 Fuel 
FIGURES HAVE Nor BEEN FLIGHT CHECKED 

FIG 4-9 CLIMB CHART (NO A/B) - 68,765 
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Part 4 

AIRCRAFT CLIMB CHART ENGINES 
ARROW 1 WITH AFTERBURNERS J 75-:- P 3 

MAXIMUM THRUST - ENGINE S'!1IRT GROSS wr. - 60,000 LB. 

PRESSURE MACH NO. APPROXIMATE VALUES RATE 
ALT. OF CLIMB 

HIGH CGIBAT FRCM SEA LEVEL 
SPEED CLIMB 
CLIMB FUEL(LB) TIME(MIN) DISTANCE (N .M.) 

Sea Level .92 .92 0 0 0 37,000 
5,000 .92 .92 280 .16 1.0 35,000 10,000 .92 .92 500 .30 2.5 

15,000 .92 .92 750 .45 4.0 32,000 
20·;000 .92 .92 1000 .64 5.5 28,000 25,000 .92 .92 1200 .86 7.0 
30,000 .92 .92 1450 1.10 9.5 24,000 

20,000 
16,000 

30,000 - 1.5 (accel) - 3150 - 2.7 - 30.0 - NIL 
35,000 .92 1.5 1700 3470 1.5 3.0 12.5 33.5 11,000 14,500 
40,000 .92 1.5 2000 3750 2.0 3.2 17.0 38.0 7,000 11,500 
45,000 .92 1.5 2500 4150 3.0 3.8 26.0 46.0 3,000 6,000 
47,000 - 1.5 - 4450 - 4.2 - 51.0 - 4,000 
50,000 - 1.5 - 4950 - 5.2 - 66.0 - 1,500 
51,000 - 1.5 - 5450 - 5.9 - 76.0 - 500 

Start, Take-off 

and Accelerate 

to Climb Allowance 1643 1.39 4.47 

DATA AS OF: Oct. 1057 (71/PERF/3) 
BASED ON: Estimated Data 
BASED ON: J P 4 Fuel 
FIGURES HAVE NOT BEEN FLIGHT CHECKED 

FIG 4-10 CLIMB.CHART (WI'IH A/B) - 60,000 LB 

© K.A.R. 121 



Part 4 

AIRCRAFT GROSS wr. CLIMB CHART ENGINES 
ARROW 1 68,765 LB. WITH AFTERBURNERS MAX. THRUST J 75 - P 3gll9 

MACH NO. APPROXIMATE VALUES 
PRESSURE RATE 

ALT. HIGH C'CMBAT FRCM SEA LEVEL OF CLIMB 
SPEED CLIMB 
CLIMB FUEL(LB) TIME(MIN) DISTANCE (N. M. ) 

Sea Level .92 .92 0 0 0 32,000 
5;-000 . 92 .92 300 .15 1.5 30,500 

10,000 . 92 .92 600 .35 2.5 28,000 
15,000 .92 .92 860 .50 4.5 24,800 
20,000 .92 .92 1100 . 75 6.5 21,000 
25,000 . 92 .92 1400 1.0 8.5 17,400 
30,000 .92 .92 1700 1.3 11.0 13,600 

30,000 - 1.5(accel) - 3500 - 3.0 - 31.5 - NIL 
35,000 .92 1.5 2000 3900 1. 75 -3.3 15.0 36.0 10,000 9,500 
40,000 .92 1.5 2300 4250 2 .4 3.7 21.0 40.5 5,200 4,500 
45,000 .92 1.5 3100 4800 4.0 4.4 35.0 50.0 1,000 2,700 

900 
47,000 - 1.5 - 5100 - 4.9 - 58.0 -
49,000 - 1.5 - 5750 - 5.9 - 72.0 -

Start-Take-off 
and Accelerate to 1879 1.529 5.303 
Climb Allowance 

DATA AS OF: Oct. 1957 (71/PERF/3) 
BASED ON: Estimated Data 
BASED ON: J P 4 Fuel 

FIG 4-11 CLIMB CHART (WITH A/B) - 68,765 LB. 
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Part 4 

AIRCRAFT FUEL FLOW AT MACH O. 92 AND MACH 1. 5 ENGINES 
ARROW 1 IN LB/MIN/ENGINE J 75 - P 3 

ALTITUDE AIRCRAFT WEIGHT LB. 
FT. 

45,000 50,000 55,000 60,000 65,000 

Mac Mach Mach Mach Mac Mach Mach Mach Mach Mach 
h 1.5 .92 1.5 h 1.5 .92 1.5 .92 1.5 

.92 
.92 

25,000 69. - 72.3 - 75. - 79.1 - 83.3 -
2 5 

30,000 62. - 65.9 - 70. - 76.9 - 82.3 -
6 8 

35,000 58. 465. 63.1 470. 70. 472. 78.6 472. 87.9 476. 
0 0 0 

40,000 58. 382. 64.5 384. 73. 386. - 386. - 387.8 

0 0 9 4 4 

45,000 57. 303. 69.2 305. - 307. - 310. - 316.0 

7 5 5 5 5 

Date as of: Oct. 1957 (71/PERF/3) Notes: (1) 45" Divergent 
Based on: Estimated Data ejector used. 
Based on: J P 4 Fuel (2) Fuel flow is 

increased by 5% 

FIGURES HAVE NOI' BEEN FLIGHT CHECKED 

FIG 4-12 FUEL FLOW CHART 

© K.A.R. 123 



Part 4 

AIRCRAFT 
ARROW 1 

GROSS 
wr. 
LB. 

50,000 
55,000 
60,000 
65,000 
70,000 

Data as of: 

Based on: 

Based on: 

124 

LANDilJG DISTANCE 
.FEEI' 

(WI'IH PARABRAKE AND DIVEBRAKES) 

ENGINES 
J 75 - P 3 

HARD SURFACE RUNWAY 
APPROACH 

E.A.B. 
- NO WIND - TEMP 150C - ENGINES IDLE 

KNOI'S AT SEA LEVEL 

GROUND RUN CLEAR 50' 

180 4,850 7,500 
180 5,100 7,680 
180 5,500 8,040 
187 6,100 8,680 
194 6,780 9,420 

March 1958 (71/PERF/3) Notes: (1·) Parabrake and 
Brakes Effective 

Estimated Data at 90% of Touch­
down Speed. 

JP4Fuel 
(2) Without Anti-Skid 

Units 

FIGURES HAVE NOI' BEEN FLIGHT CHECKED 
INITIAL FLIGHT TESTS INDICATE THAT 'TIIE 
DISTANCES MAY BE PESSIMISTIC. 

FIG 4-13 LANDING DISTANCE CEART - WI'IH PARABRAKE 

© K.A.R. 



AIRCRAFT 

ARROW 1 

GROSS 
wr. 
LB. 

50,000 
55,000 
60,000 
65,000 
70,000 

Data as of: 
Based on: 
Based on: 

© K.A.R. 

Part 4 

LANDING DISTANCE 
ENGINES 

FEET J 75 -P 3 
(NO PARABRAKE-WI'I'H DIVEBRAKES) 

APPROACH BRAKING 
E.A.S. SPEED 
KNors E.A.S. 

KNors 

180 144 
180 144 
180 136 
187 127 
194 120 

March 1958 (71/PERF/11) 
Estimated Data 
J P 4 Fuel 

HARD SURFACE RUNWAY 
NO WIND - TEMP 150C 

ENGINES IDLE 

AT SEA LEVEL 

GROUND CLEAR 50' 
RUN 

7,600 10,250 
7,880 10,460 
8,530 11,070 

10,470 13,050 
12,850 15,490 

NorES: (1) Brakes effective 
at 90% of Touch­
down Speed except 
above 55, 000 lb. , 
where Braking is 
shown above to 
avoid exceeding 
the Brake Energy 
Limitation 

(2) Without anti-skid 
units. 

FIGURES HAVE Nor BEEN FLIGHI' CHECKED 
INITIAL FLIGIIT TESTS INDICATE 'I'HAT 'I'HE 

DISTANCES MAY BE PESSIMISTIC. 

FIG 4-14 LANDING DISTANCE CHART - WITHOUT PARABRAKES. 
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