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Reproductions for nonmilitary use of the informations oI illu-
strations contained in this publication is not permittec with-

out specific approval by the issuing authority.

LIST OF EFFECTIVE PAGES

NOTE: Whenever information of the text affected has beer chan-
ged, it will be indicated by a vertical line in the outher mar-
gins of the page. Changes to illustrations may be indicated by

a miniature pointing hand instead of the vertical line

TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 349 /+5/

Date of issue for this Flight manual and for Pilot s flight

crew checklists is 19%1

Page Change Page Change
No. No. No. No.
1-91 1991 1

3-4 1991 1

3-4a 1991 1

3-5 1991 1

3-44 1991 1

5-6 1991 1

5-9 1891 1

6-1 1981 1

6-2 1991 1

6-4 1991 1

6-4a 1991 1

6-4b 1991 1

6-4c 1991 1

6-44° 1991 1

6-5 1991 1 ‘

6-6 1991 1

6-7 1981 1

Al-7 1991 1

If no page change 1S stated, then the page of the first copy

1ssued in 1991 1is still i1n force.
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canefully!

Scope. This manual contains all the information necessary for

the safe and efficient operation of the L 39ZA. These instruc-
tions do not teach basic flight principles but are designed to
provide you with a general knowledge of the aircraft, its Zlight
Characteristics, and specific normal emergency procedures. Your
flying experience is recognized; therefore, elementary instruc-

tions have been avoided.

Sound Judgement. The instructions in this manual are designed to

provide for the needs of a crew unexperienced in the operation of
this aircraft. This book provides the best possible operating in-
structions under most circumstances, but it is a poor substitute
for sound judgement. Multiple emergencies, adverse weather, ter-
rain, etd. may require modification of the procedures described

herein.

Permissible Operations. This flight manual takes a "positive ap-

proach" and normally tells you only what you can do. Any unusual
operation or configuration (such as asymetrical load) is prohibi-
ted unless specifically covereé in the flight manual. Clearance
must be obtained from the flight manual manager before anv gues-
tionable operation is attempted which is not specifically covered

in the flight manual.

Standardization and Arrangement. Standardization ensures that the

scope and arrangement of all flight manuals are indentical. The

manual is divided into ten fairly independent sections to simpli-

Hh

Y reading it straight through or using it as a reference manual.

3

ne first three sections must be read thoroughly and fully under-
Stoood before attempting to fly the aircraft. The remaining sec-
“ions provide important information for safe and efficient mis-

sion accomplishment.

Checklists. The flight manual contains amplified normal and emer-

géncy procedures. Checklists contain thesse procedures in abbre-
vY-atec Iorm and are 1ssued as separate technical orders. ~-ne

13

~tems 1n tne flight manual and checklists are identical wi“n rew

—_—

I
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pect to the arrangement and item number.

How to get Personal Copies. Each flight crew member is entitled

to personal copies of the flight manual, safety supplements,
operational supplement, and flight crew checklists. The required
guantities should be ordered before you need them to assure their
prompt receipt. Check with your supply personnel; it is their

job to fulfill your technical order reguests.

Warnings, Cautions, and Notes. For vour information, the fcllo-

wing definitions apply to the "Warnings", "Cautions", and "Notesg"
g ppL g

found throughout the manual.

WARNING

o]
0
5

1

Operating procedures, techniques, etc. which will result in

sonal injury or loss of life if not carefully followed.

Y Y Y Y YT Y YV

CAUTION

AAAAAAAAAAAAADALAA LA DA

AAALNA

YYYYYYY

Operating procedures, techniques, etc. which, if not strictiy

observed, will result in damage to equipment.

NOTE

An operating procedure, condition, technigue, etc., which is con-

sidered essential to emphasize.

Illustrations Changes. To help more easily to find:changes on

5

llustrations that might otherwise be inconspicuous, the following
identifier may be used insteadof a vertical line in the outer
«

margin of the page.

= 1

our Responsibilitv - to let us know. Every effort is made o keep
he flight manual up-to-date. Review conferences er

c
S€rsonnel and a constant review of accident ang Zlight tes:z re-

fu

ssure inclusion cof the latest dac

ty
4]
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However, we cannot correct an €rror unless we know of its exi-
stence. In this régard, it is essential that you do your part.
Comments, corrections, and guestions regarding this Manual or
any phase of the flight manual program are welcomed and should
be forwarded to

Aero Vodochody

Czechoslovakia
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LIST OF ABBREVIATIONS

A - Ampere

AC - Alternate current

A/C - Aircraft

ACCU ~ Accumulator

ADF - Automatic direction finder

AGL - Above ground level

ASAP - Land as soon as possible

ATC - Air Traffic Centre

ATT ~ Attitude

BATT - Battery

e - Degrees centigrade/Celsius

CAB - Cabin

C/B - Circuit breaker

ccw ~ Counter clockwise

Cg - Center of gravity

cm - Centimeter

“C/s - “celsius/second

CW - Clockwise

C+W - Caution and warning

DC - Direct current

DME - Distance measuring egquipment

EGT - Exhaust gas temperatufe

ENG - Engine

EPU - External power unit

EXT - External/Extension

FL - Flight 1level

r/C - Front cockpit ‘

FOD - Foreign object damage

"g" - Unit for load factor

GCL - Ground controlled approach

GEN - Generator

GND - Ground

HPC - High pressure compressor
L ]
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IAF

ICS
IDB
IMC
IFR
M

ISA

kg
kg/cm?
kg/h
kg/s
kHz

km/h
kts
kW
KIAS
KTAS

LDG
LG

LH
1/min
LPC

SECTION T

-
Hertz (cycles)

Initial approach flight
Intercommunication system

Inlet directing body

Instrument meteo condition
Instrument flight rules

Inner marker

International standard atmosphere
Kilogram

Kilogram per square centimeter
Kilogram per hour

Kilogram per second

Kilohertz

Kilometer

Kilometer per hour

Knots

Kilowatt

Indicated air speed in Knots/KIAsH=o m =KCAS/
True air speed in Knots

Liter

Landing

Landing gear (undercarriage)

Left hand

Liter per minute

Low pressure compressor

Mach

Meter

Mean aerodynamic chord t
Maximum

Maximum continuous power

Megahertz

Minimum

Milimeter of Mercury

Middle marker

Mean sea level ]
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NAV/COM - Navigation/Communication
NM - Nautical miles

Oe - Density of magnetic

OM ~ Outer marker

P - Pilot pressure

Pl - Air intake pressure

PR ALT - Pressure altitude

PRIM - Primary

PSI - Pounds per sguare inch
R/C - Rear cockpit

RH - Right hand

ROC - Rate of climb

ROD - Rate of descent

RPM - Revolutions per minute
S - Static pressure

s -~ Second

SEC - Secondary

SL - Sea level

T/O - Takeoff

u/c - Undercarriage (LDG-gear)

UV light Ultraviolet ligth

v - Volt

VA - Volt/Amperes

VAC - Volts alternating current

vDC - Volts direct current

VFR - visual flight rules

VHF - Very high frequency ‘

VMC - Visual Meteo conditions

A - Stalling speed/landing configuration
v - Stalling speed/T/O configuration

WPN - Weapon (s)

- The reciprocal of the sguare roof of the density ra-
tion, at the density altitude (the greek letter Sig-

ma is used to represent the density ratio)

g L
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M 1
THE AIRCRAFT

The L-39ZA is a single-engine, two seater, subsonic aircraft
manufactured by Aero Vodochody of Czechoslovakia. The aircraft

primary mission is basic and advanced training.

The aircraft is powered by a by-
pass turbofan engine developing approximately 16.85 KN standard
day, sea level static thrust. The aircraft can take~6ff with
a maximum weight of 5220 kg and land with a maximum weight of
4600 kg. ’

AIRCRAFT DIMENSION (fig 1-1)

The maximum dimensions of the aircraft, under normal conditions

of weight, shock absorber camwression and tire inflation are as

follows:
. Wing span .......ccc.... 9.46 m
. Overall length ........ 12,13 m
. Height ................ 4.77 m
Wing Area ........c.... 18.8 m2

Wing Aspect Ration .... 5.2

For more technical data, refer to Book 1: Instructions for pi-

lots parts 1 and 2.

AIRCRAFT GROSS MASS

The aircraft basic empty mass is approximately 3304 kg (which
includes hydraulic fluid, unsable engine o0il and non-useable
fuel). The aircraft total weight in typical configurations are
as follows:

Flight training (crew of two plus internal fuel) 4600 kg

Ferry mission (crew of two plus internal and

external fwel) 5100 kg
The above weight data is based on calculated averages and is

therefore given for guidance only.

1-1
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moval. The forward Section contains the nose landing gear and
part of the electronic equipment, the cabin, the five rubber
fuselage tanks, the airbrakes control and the engine bay. The
cabin enclosed by canopies attached by hinges and tiltable to
the fuselage right side, contains the two pilot~s cockpits with
ejection seats. Each cockpit comprises the instrument panels
and lateral consoles figs 1-1:8/. Under the floor of the cabin,
there are compartments for eléctrical radio installationsﬂyhy-
draulic systems . Behind the rear cock-
Pit is the compartments for fuel tanks. The rear fuselage sec-
tion to which the tail units is attached contains the exhaust
pipe. The tail unit consists of vertical and horizontal stabili-

2ers to which the rudder and elevator are attached Tespectively.

The wing, has bays for the retracted main landing gear; carries

the airbrakes flaps and ailerons, and is fitted with two hard
points for two underwing pylons designed to carry

fuel drop tanks. Two non~droppable tip tanks of 100L Capacity
each are mounted at the wingtips. '
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FRONT COCKPIT INSTRUMENT PANEL

27 48 4S5 Lb 43,

Figqure 1 - 3 /sheet 1/



14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
29.
30.

31.
32.
33.

Accelerometer

PVD heating

U/C attitude indicator
U/C controller

Emergqg.
Altimeter

Airspeed indicator-M-meter

drop

Warning panel
Attitude indicator

Combined vario—-turn indicator

Combined tally system
of crash situations

Standby compass
Caution panel

DME
XCs
RPM
EGT

display unit
alignment
indicator

gauge

Catch of antireflection screen

Remote gyro compass
Tripple engine indicator
FUEL gauge

Control panel of air temp. in
suit and shower

Air shower

RADIO ALT indicator
NAV indicator

Clock

Cockpit pressure/attitude
indicator

ENG vibrations ind.
Socket of panel vibrator

VOLT/AM METER

SECTIONT

37. Standby radio

40. Warning screen

42. Pressure gauge of
brakes

43, Emerg. pressure gauge
of brakes

44. Centr. position of la-
teral trimming

45, Longitud., trimming ind.

48. Check of fire tellta-
ling

50. Pedal adjust. knob

/sheet 2/

-
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FRONT COCKPIT LEFT CONSOLF _ ]

31 28 27 29 26 253024 8

1,3 ]

13 % 27 33 19 20 21 22 23

1. Filter AD-5 22. Oxygen pressure indicator in
helmet M 2000

3. Lever of cockpit locks

2. Cock of suit ventilation
3. Automatic AD-6E
4. Oxygen shut-off valve

24. Push-button of engine starting

25. Switch of engine cutting off
5. Controller of oxygen .
delivery 26. Switch of emergency fuel cir-
cuit
6. Ground test of helmet .
overpressure 27. Push-buttorn of air generator

) ) SAPHIRE-5 starting ,TURBO"
7. Cock of helmet ventilation .
8. Switch of air generator stop-

8. ruel shut—ofﬁ lever ping - "TURBO STOP"
. 29. Change-over switch for engine
12. Radio control change-over starting mode
box

. ‘ 30. Search lights switch
13. Radio control box i )
31. Outer source connection tell-
14. Arrestment of throttle -tale lamp

handle

L 32. Control of speed brakes
15. Latch of "STOP" position .

3. Push-button of transmission
16. Throttle handle of radiostation

17. Controlling and tally syst
of landing flaps
18. Check up on IV-300 39. Change-over cock of PVD

19. Push-button of fire extin- (main and emergency)

guishing 40. Film movement control of SARPE
20. Lever of emergency and parking —
brake 41. Switch of registering apparatus
SARPP

[L21. Oxygen indicator IK-52
Figure 1 - 4 ' 1-6
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FRONT COCKPIT RIGHT CONSOLE

12 2273 L 57 6 15 14 8 9

//

|
0 26 2512 13 293017 18 19 20 2 23 2

1. Main switchboard

2. Lever of emergency canopy jettisoning
2. Lamp of desk illumination

5. ADF change-over switch

5. Pusn-button of checking the heating of sensor RIO-3
6. Change-over switch of Marker-—Sensitivity

7. MKR test

8. Circuit RT-12 braker

2. Auxiliary switchboard

10. Lever of pxesﬁurizing and air-conditioning system
12. Switch 'ENGIN; INSTRUMENTS IN EMERGENCY"

13. Unblocking the ejection seat 26. Control box of ADF"

14. Control of de-icing system 27. Control box of transporder

13. Control of navigation lights 28. Circuit-breaker RDO S~BY

17. Emergency extension of u/c 29. Control box of XHF 950

l€. Emergency extension of landing flaps 30. Circuit-breaker and fuse of KHF

19. Emergency extension of stand-by generator
20. Interconnection of main and emergency hydraulic circuits
21. Rheostat and control push-button of central tally system

23. Double pressure gauge of main and emergency hydraulic
crrcuits

24. Control RT-12 change-over switch
25. Control box ov NAV I
Figure 1 - 5 _
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10.
11.

12.

13.
14,
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17.

REAR COCKPIT INSTRUMENT PANEL
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15 13 14

12

Desk
U/C attitude indicator
U/C contoller
warning screen
IFR curtain lever
Altimeter
Airspeed indicator-M-meter

Warning panel

Attitude indicator

Combined tally system of
crash situation

Eng. vibrations indicator

Combined vario-turn indicator
Caution panel

DME display unit

RPM indicator

Figure 1 -

21.
22.
23.
24.
25.
26.
27.
28.
23.
30.
31.

+ 32.

33.

32

33

EGT gauge

FUEL gauge

Cockpit pressure/altitude
indicator

Air shower

Tripple engine indicatér
Remote gyro compass
Clock

Pedal adjust knob
NAV indicator
RADIO ALT indicator
Introducing errors for Pitot system

Longitud. trimming indicator

Centr., position of lateral trimming

Errors introducing of cadet’s KCS
Errors introducing of AGD inclination

Pressure gauge of brakes

1-8
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REAR COCKPIT LEFT CONSOLE

12" 13 29 27 28 22 26 5 23 2 20

. Filter AD-5
. Automatic AD-6E

1
2 .
3. Cock of suit ventilation
4. Valve of interconnection of oxygen bottles
5. Oxygen shut-off valve
6. Regulator of oxygen delivery
7. Fuel shut—off lever
8. Radio station control change-over box
10. Radio control box
13. Change-over switch of EGT "FRONT - REAR"
14. Arrestment of throttle handle "STOP" position
15. Switch "EMERG. FUEL"™"
16. Push button of "FIRE EXTINQUISHING"
17. Control and tally system of landing flaps
12. Emergency brake lever
19. Oxygen indicator IK-3
20. Engine starting push-button
21. Starting push-button geperator SAPPHIRE-S ,TURBO”
22. Switch of engine cut
23. Switeh of search lights
24. Lever of canopy lock
25. Rheostat of illuminations
26. Change-over switch of cockpit illumination "RED-WHITE"
27. Controiler of speed brakes
28. Push-button of transmission of radio-station

2%. Throttle handle

L Figure 1 - 7 ]
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

SECTION I

REAR COCKPIT RIGHT CONSOLE

Rear switchboard

Canopy emergency jettisoning lever

Emerg. drop

NAV II control box

C/B of SBY intercom

Double pressure gauge of main and emergency hydraulic
Air shower control box

Lever of pressurizing and air-conditioning system’
Unblocking of the ejection seat

Rheostat and control push-button of central tally system
Check door of AGD

Emergency extension of U/C

[y

Emergency extension of landing flaps

Emergenéy extension of auxiliary generator
Interconnectioﬁ of main and emergency hydraulic curcuits
Radiocompass change-over switch

Push-button of marker test

Change-over switch of marker sensitivity

Radiocompass control box

Figure 1 - 8

_J
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ENGINE

The aircraft is powered by Al-25TL engine. The engine is a twin

shaft by-pass turbofan with a 3 stage low pressure (LP) axial

flow cmpressor and a 9 -stage high pressure (HP) axial flow

compressor.

The LP Compressor is driven by a 2-stage axial turbine.

The HP Compressor is driven by a single stage axial turbine.

The air passing through the LP compressor is divided into two

concentric flows:

- The primary, inner hot flow which is compressed by the HP com-
pressor before it reaches the combustion chamber

- The secondary, by-pass, which is led to the by-pass exhaust
through a mixer, where the inherent energy of this flow is

converted to kinetic energy.

Engine bleed air, taken from the nineth stage of the HP Compres-

sor, is used for cabin air-conditioning and pressurization, for

de-icing and demisting of the transparent surfaces, for the anti-
g suits, for fuel transfer from the tip and external tanks and

for engine anti-icing.

Two bleed air vents at the 3rd and 5th stage of HPC compressor
prevent HPC surging during low speeds. These bleed vents are

spring valves, the vents are normally closed when below 86-89 %
RPM from the 5th stage and 74-76 % in the 3rd stage of the LPC.

The engine is eguiped with an annular combustion chamber contain-
ing 12 main fuel nozzles and two igniter plugs for engine start-

ing.

1-1
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ENGINE AI- 25TL
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Figure 1 - 9
1. Inlet directing body (IDB) 8. LP turbine rotor
2. Rotor c¢f LPC 8. Inner cone
3. Inlet directing body of HPC 10. Jet nozzle of inner stream
4. Rotor of HPC 11. Extension pipe
5. Box of drives 12. Nozzle
6. Combustion chamber 13. FUEL pump
7. HP turbine rotor 14. FUEL regulator

15. Waste tank
PERFORMANCE DATA

Total ratio of compression ............ 9,5 (at H=0, Vv=0,ISA)

L D 47,- kg/s(at H=0, V=0, IS4,
PM m

Mass overall ......... ... ... 406,~- ka RPM max)

The macss of airframe aggregates is not
included into the engine weight:

~ hydraulic pump, -generator,

T~ eémergency source of current

- Starting aggregates

- Sstarting panel, -extension pipe
Thrust ...... it rinennnnnn RPM max 1720 kp

RPM idle 135 kp
RPM max» 0,600 kg/kp of thrust

p. hr (H=0,v=0,ISA)
RPMQ,85 nom 0,580 kg/kp of thrus-
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OIL SUPPLY SYSTEM
The engine o0il system (fig. 1-M) performs the basic function
of distributing oil within the engine. The oil is circulated by
the main pump through the oil/fuel heat exchanger which is de-
signed for cooling the oil circulating inside the engine oil
system, for filtering and warming up'the fuel in order to pre-

vent the formation of ice on the fuel filter.

0il is supplied from the oil tank to the 0il pump and from the
o0il pump it passés through the oil filter in the oil pump, the-
reafter, the oil passes through the diffuser gear box, from
there it is separated into two flows:
First to the berings of the rotors ofcompressors, the central
drive, and to the LPC RPM transmitter drive. The second flow is
used for lubricating and cooling the bearings of turbines. All
S other parts are lubricated by spraying. The oil is scavenged

N\ back into the de—aerator. The o0il which is deprived of air, pa-

sses to fuel-oil exchanger, where it is cooled and from there
back to the oil tank.

The oil system incorporates a selector valve during inverted
flight which changes scavenging from the bottom part of the en-
gine to the upper part of the engine. It also has a magnetic

plug for detecting iron particles in the scavenging part of the

engine oil system. The maximum and min. oil guantities for flight
is 7.5 and 4.5 litres respectively. The gauge is located on the
rear right part of the fuselage. A low oil warning light is also
incorporated which is illuminated (FC) when the oil pressure is
less than 1.4 bars. The red warning light OIL LOW is connected
to the red Master Caution light in bothkcockpits.
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ENGINE INSTRUMENTS

ENG VIBRATIONS ) RPM INDICATOR
INDICATOR

EXHAUST GAS TEMPERA-
TURE (EGT) GAUGE

REAR COCRPIT

v T
- h ‘\4:

TRIPLE ENGINE INDICATOR
FUEL PRESS.

r

\(““"”
S:10 15

5

o
J

Aigre,

OIL PRESS. Q'L TEMP.

Figure 1 - 10 i
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ENGINE OIL SYSTEM
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0il tank
Drain valve

Oil temperature transmitter
Transparent glass

Rotary suction pipe

Gauge stick

Filler

2w BBz ws MUV A, N % 1

Signaller of minimum oil pressure (instalied by airframe

works)

Oil pressure transmitter

Bali bearing of LPC

Upper drive

Roller bearing of LPC

Toothed wheel of central drive
Ball bearing of HPC

Front roller bearing of LPTurb.
Roller bearing of HPT

Rear roller bearing of LP Turb.
FUEL-~0il exchanger

Thermostatic valve

De-aerator

Section of o0il offpumping from the room

bearings

23.
24.
25.
26.
27.
28.
23,
30.
31.
32.
33.
34.

Centrifugal de-aerator
Reduction valve

By-pass valve

One way valve

Pressure section

Fine filter

Main offpumping section
0il aggregate

Magnetic plug

Switch valve of offpumping section
Drain valve

0il pressure temperature and impurity

transmitter

of front turbine

Section of oil offpumping from the room of rear turbine

bearing

Figure 1 -

11
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ENGINE FUEL CONTROL SYSTEM

The engine fuel control system (figure '-12) igs a wide range
governor '4000' which automatically provides optimum fuel flow

for any throttle setting.
HP Fuel System

The HP Fuel System consists of HP fuel pump 4001 and the fuel
governor 4000. The automatic fuel control system ensures:
a. Supply of starting fuel
b. Fuel metering during start, acceleration and deceleration
c. Fuel metering according to throttle setting, airspeed
and altitude
d. Maintenance of constant HP rotor speed with respect to
throttle setting
e. Maintenance of constant RPM at Idle
f. Limiting of HP rotor RPM
g. Control of air draining valves from Stages III and Vv
of HPC
h. Disconnection of airstarter depending on HPC RPM.

i. Manual and electrical stopping of engine
j. Setting of inlet guide vanes of HPC
k. Fuel filtering

The‘starting system ensures both ground and air starts and it
comprised essentially of a starting fuel manifold, igniters

and a starting fuel solenoid.

STARTiNG SYSTEM

The engine is started by the Sapphire 5 Starting unit through
the air starter which is a component of the engine. The air
starter motors the engine to 22-24 % RPM and as soon as 43%

1.5 % engine RPM is attained, the air starter is automatically
disconnected from the power source. The engine-driven generator
cuts in at a approximately 47 % RPM. The starting system is con-
trolled by the "ENGINE" switch and the "ENGINE START" pushbut-
ton. When the "ENGINE START” button is pressed, the starting
Sequence is initiated it will continue automatically until the__J
L :

1-16
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engine has reached self—susfaining speed. If the engine does
not attain 43%* 1.5 % RPM within 45 secs of its cycle, the air
starter switches off automatically and the sapphire 5 reverts
to its idle'run ready for another attempt. The starting sequen-
ce can be terminated at any time -by means of the "ENGINE STOP"
pushbutton. v

ENGINE THROTTLE

The engine throttle is basically used for setting the engine RPM.
The throttle has two ranges of travel. From stop to idle from
idle to max. RPM. In the first range of travel it operates the
fuel cock. A fingerlift, hinged on the throttle in the front
cockpit when lifted, allows the throttle to be moved to the stop
position. The rear cockpit also has a throttle lock gate to pre-
vent the front cockpit pilot from moving the throttle to stop
inadvertently. A pawl, sliding in a slot, provides for the ad-
justment of the throttle friction. The engine controls and in-

struments are shown in figure 1 -10.
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ENGINE FUEL SYSTEM

A gont rargng oseve

1.

5.
6.

10.
11.

-

Fuel outlet from fuel-oil
exchanger to pump 4001
Fuel supply from pump 4001
to fuel-o0il exchanger

Air supply to regulator 4000

Fuel supply from tank to
pump 4001
Fuel drain from pump 4001

Fuel piping for controlling

of constant pressure gradi- 17.

ent valve

Low pressure fuel from regu- 18.

latoxr 4000

Fueldelivery to regulator 4000 19.

Stand-by system of fuel delivery

to power cylinder and regulator 20.

4000

Fuel drain from regulator <000

Fuel drain from power cylinder
Figure 1 - 12

12.

13.

Pessueing 08 tums BRI
araac 30 maem oo

Outlet of waste fuel

from tank

Waste fuel from combustion
chamber

14. Constant pressure deli-

1s.

very to power cylinder
Controlling pressure

delivery to power cylind.

16. Air delivery to ADV

Air delivery to regula-
tor 4000 for ADV controll

Fuel delivery to main

jets

Air off-take behind
compressor

Fuel delivery to start-

ing jets igniter
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ENGINE OPERATION

The "ENGINE" switch, when selected to ON connects power to the
engine circuits and to the booster pump which creats pressure in
the line to the engine-driven pump (the "DONT T START" caution
light pes out)lMoving the engine throttle from STOP to IDLE opens
the fuel cock. When the "ENGINE START" button is pressed, the
automatic sequence begins: the air starter drives the engine
into rotation the engine driven HP pump delivers fuel to the en-
gine fuel system (previously described in this séction), the
starting fuel solenoid valve opens to supply fuel to the combus-
tion chamber, the ignition system provides ignition for approxi-
mately 15 secs after the beginning of the cycle-and the engine
is motored up to the selfsustaining speed. If the engine fails
to start, the automatic starting cycle is terminated after 35
secs. However, the cycle can be prolonged to 45 secs by depres-
sing and holding the start button. After starting, the engine
stabilizes at the idle RPM of 56 * 1,5 .

AUTOMATIC EGT LIMITER - RT-12

The system is designed to protect the engine against overtempe-
rature and comprises of a cutoff valve located on the nosewheel
and limiting valves located on the engine. The system operates
in conjunction with the "JPT 700°C" and "JPT 730°C" lights on the
warning panels as follows:

1. On the ground, it indicates the temperaturé of 700°C with
simultaneous operation of the limiting valve and engine
cutoff at 730°C.

2. In flight with either LG or flaps egtended, it indicates
the temperature of 700 C and 730°C after nosewheel is 1if-
ted with no limiting or engine cutoff.

3. In flight with LG and flaps retracted, it indicates the
temperature of 700°C and 730°C with simultaneous operation

of the limiting valve.

After signalling of 730°C in flight as soon as the nosewheel tou-

[ches runway, the engine is automatically cut off. In case of ]
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RT-12 failure, turn it off by using the RT-12 switch located

above the right console in the front cockpit.

ENGINE STARTING MODES

The engine can be started in three different modes by means of
a three-position switch covered by a panel located on the left
console in the front cockpit only. The starting modes are as

follows:

I - Starting Mode: In this position, the saphire 5 works
normally
I1 - Preservation Mode: In this position, the saphire 5 cranks
the engine to 24 %, which cuts off at
44 s with the sapphire 5 dropping to
its idle RPM run to the 45th sec.
There is no ignition.
III - Cold Starting or Cranking Mode: This position is used
when fuel accumulates in the pipe.

There is no ignition.

AIR GENERATOR "SAPPHIRE 5"

The sapphire 5 starting unit is used for starting the engine by
means of selfgenerating compressed air which is fed into the
air starter. The air starter is a component part of the engine.
The sapphire 5 allows motoring of the engine to the reguired

RPM of approximately 24 %. Fuel is delivered to the system from
the aircraft main fuel system. Otherwise, the sapphire 5 is an
independent system and consists of an air generator in a housing
incorporating turbine engine, gearbox, oil pump, electric star-
ter, oil distributor and independent associated systems. The sap-
phire 5 is used in flight for starting the engine only when the
HPC RPM is less than 15 % and it is garanted to operate up on

an altitude of 20,000 ft. It is possible to make a total of three
engine starting attemps for each running cycle of the sapphire 5.
Control of the sapphire 5 is by means of the "TURBO" and "TURBO

L_STOP" guarded push-buttons in the front cockpit and the “TURB?:
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push-button in the rear cockpit. If the sapphire 5 fails due
to fuel ignition malfunction, it automatically switches off

after 13.5 sec. Attempt another start after 2 mins.

OPERATION OF SAPPHIRE 5

The sapphire 5 starting sequence begins when the "TURBO" push
-button is depressed. When the idle RPM is attained, the "TURBO
START" light on the warning panel illuminates. During the idle
run of the sapphire excess air is led from the unit into the at-
mosphere through a relief valve on the right side of the fuse-
lagé. The unit is ready to start the aircraft engine as soon as
the "TURBO" light comes on. When the engine start push-button
is depressed, the sapphire unit accelerates to its maximum RPM
and simultaneously, the air relief valve closes to direct all
available air into the intake of the air starter. The intake
into the air starter is then opened by an alectromagnetic valve
and the air starter starts motofing the HPC to the require RPM
of 24 % (20 % minimum). After the engine has aatained 43 ¥ 1,5%
RPM both the air starter and the sapphire unit automatically
switches off and the "TURBO" light goes off. If the engine does
automatically switches off and the "TURBO" light goes off. If
the engine does not attain 43 ¥ 1,5 % within 45 sec after de-
pressing the engine start button, only the air starter will be
switched off and the sapphire 5 reverts to its idle run RPM and
is ready for another engine start which may be attempted after

30 sec.

ENGINE VIBRATIONS INDICATION

Allowed vibration in vertical direction ‘is up to 40 mm/s in the
plane of front hinges and up to 50 mm/s in the plane ¢f rear

The size of engine vibrations is to be checked by means of board

apparatus and namely when on ground.
‘When in flight, this check shall be executed by means of tell-

tale lamp "ENGINE VIBRATION". When making some simple or advan-
ced manoeuvres then the operation of apparatus is not correct

and that is why in such a case the reading cannot be considered.

L J
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ARRANGEMENT OF ENGINE VIBRATIONS INDICATION ) l

VIBRATIONS INDICATOR

_ AUXILIARY
.. SWITCHBOARD

WARNING PANEL
IN BOTH COCKPIT

ENGINE
VIBRATION

x0

S

’

BPERDT R ¥ S

CHECX UP OF BOARD
APPARATUS

S,

A0
Note
The correct function is showed
when after knob pressing the
indicator indicates the value
of vibkration 70 = 100 mm/s. INVERTER 1

Figqure 1 - 14
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LP FUEL SUPPLY SYSTEM

The aircraft fuel low pressure (LP) Supply System (figure 1-16

extends from the fuel tanks up to the engine fuel control. It
consists of 5 fuselage fuel tanks, 2 tip tanks, 2 pylon tanks

and one inverted flight reservoir.

A fire cock, a LP fuel pump, a LP fuel filter with a LP sensor
and a fuel gauge complete the system. Sapphire 5 fuel system is
also connected to the ac fuel system.

For fuel grades, refer to the Servicing Diagram (figure 1-50 )
and for fuel gquantity information, refer to Fuel Quantity Data
table (figure 1-35 ) this section.

FUEL TANKS
The LP fuel system consists of the following fuel tanks:
Fuselage Tanks

Five rubber fuselage tanks are located between the rear cockpit

and the engine. Tank NO 2 is ﬁrovided with venting filter, fil-
ler cap, fuel capacity transmitter, overflow between tanks 2 and’

5, 150 kg fuel remaining warning light.

Tank No.5 is a collecting tank from all the other tanks including
the external and tip tanks. In the bottom section of the tank
is located the booster pump and in the upper section is located
the float valve for control of fuel transfer from tip or under-
wing tanks. The valve is opened for transfer of fuel to tanks
No. 5 when the level is reduced by 200 L.

Tanks No. 3 and 4 fill up the room between air intake ducts and

the fuselage contour.

Fuel from the booster pump is supplied to the HP fuel pump
through the inter connecting pipe between tanks No. 5 and the
HP Fuel pump. The interconnecting pipe incorporates; a non-re-
turn valve, stop cock, drain valve, fuel accumulator and a fire

cock controlled mechanically from the 2 cockpits.

L _
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Inverted Flight Reservoir

An inverted or negative "g" accumulator with a capacity of
10.5 litres is located on the interconnecting fuel pipe between

tank No. 5 and the HP fuel punp.

Air pressure /0.4+0.45 kp/cmz/ bled from the engine HPC is used
in pressurizing the accumulator. During inverted flight, the
booster pump in tank No. 5 is deprived of fuel which drops the
booster pump pressure to zero. With an accumulator pressure of
0.4 = O.45kpﬂm3 » and a capacity of 10.5 L, fuel is 'still trans-

ferred, although under a lower pressure, to the HP Fuel pump
to sustain engine operation for 20s at max rating. The accumula-

tor refill time is 10s after inverted flight.

Under Wing Tanks

Two droppable underwing tanks with a capacity of either 150 1i-
tres or 350 litres can be suspended on the P ylons, fuel

is transfe rred by air pressure /0.4 + 0.45 kp/an” / into fusela-

ge tank No.5.

Tip Tanks

Two non-droppable tip tanks with a capacity of 100 L each is
connected to the wing main girder. Fuel is also transferred by
air pressure /0.4 = O.45kpﬂm3 / into fuselage tank No. 5.

Fuel Transfer

Fuel from exterﬁal and tip tanks is transferred to fuselage
tank No. 5 by air pressure /0.4 = 0.45kpﬂm3‘/. The feeding is
controlled by a float valve. Whenever the fuel level in tank
No. 5 drops to 200L, the float valve will open to allow fuel
supply from either the tips or external tanks. A diaphragm val-
Ve controls the sequence of fuel transfer from under wing tanks
Or tip tanks. The fuel is transferred first from the under wing

tanks and then the tip tanks.

L -
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FIRE COCK

A fire cock installed at the fuel outlet of the fuel accumu-
lator is a mechanical control system which can be operated in

both cockpits.

FUEL QUANTITY INDICATOR

The fuel guantity indicator measure the quantity of fuel in the
fuselage tanks expressed as a mass (kg) and not as a volume (L).
This design characteristic of the system offers the advantage

of providing a value directly proportional to the amount o:Z
energy available on board (the fuel heat energy is directly pro-
portional to the mass unit and not to the volume unit). The
indication is however subject to change as a result of the va-
rious densities of the fuel uéed or a variation of the fuel tem-
perature. The system is set to provide indications as a function
of the dielectric constant related to a sample fuel with ap-
proximately 0.777 kg/dm3 density. (1100 litres x 0.777 kg/dm3=
854 kg). The Jet A 1 fuel density at 15°C can vary from 0.775

to 0.840 kg/m? (in accordance with production specifications).
When the indicator reads zero, there is approximately 37 k¢ of

fuel in the fuselage tanks.

FUEL WARNING INDICATOR LIGHTS
The system comprises of four indicator lights as follows

1. Indicator light captioned "150 kg of FUEL" which illu-
minates when 150 kg of fuel is remaining in the fusela-
ge tanks. )

2. Indicator light captioned "DO NOT START" which illumi-
nates when fuel pressure behind the booster pump drops
below 3 Atmospheres.

3. Indicator lights captioned "UNDERWING TANKS" and "WING-

TIP TANKS" which goes off when air pressure in the

underwing and wingtip " 'X 1lncreases above 0.4 - 0.45
2 . . . . . . —
kp/cm and illuminates 1i.. ‘ldually when fuel in under-
wing and wingtip tanks . used up or when the pressu-
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re drops (throttle idle).
4. Indicator light capitioned "FUEL FILTER" which illu-

minates.

FUEL SYSTEM OPERATION

When the "ENGINE" switch is switched on, the booster pump in
tank No. 5 starts operating and when fuel pressure is 3 kp/cm2
minimum, the "DON™T START" light comes on. Fuel is then sup-
plied both to the engine and the sapphire 5 fuel system. After

the engine has started, the air bled from the engine compres-
sor is directed at a regulated pressure into the wingtip or
underwing tanks. If underwing tanks are installed, air will
build up a pressure in the underwing tanks thus forcing fuel

to transfer into the delivery tank as soon as the level of this
tank decreases by 150 kg. When the underwing tanks are empty,
the pressure in the tanks drops and the "UNDERWING TANKS" light

illuminates. The pressure in the wingtip tanks increases and

forces the diaphragm to permit fuel feeding from the wingtip
tanks until all fuel is transferred into the delivery tank and
the "WINGTIP TANKS" light comes on. After this, the air will
flow from the wingtips into fuselage tanks to maintain the re-
guired pressure. When usable fuel has dropped below 150 kg in
tank No. 2, the "150 kg of FUEL" light illuminates to warn the

pilot of the reduced fuel state.

FRLTELE O T e Taws
e L TS

!
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The tanks capacities: RS
No. 1 = 5 1100 1
No. 6. 2x100 1 1300 1
No. 7. 2x150 1 ' 1600 1
2x350 1 2000 1

Seguence of fuel transfer:

Initial transfer of 150 kg from fuselage tanks
a) From the tanks: 1,2,3,4,5

b) Underwing tanks 7 (if suspended)

c) Wing tip tanks 6

d) Remaining fuel from fuselage tanks

3. Warning of 150 kg of fuel remaining

4. Fuel transfer:

a) From tanks 6 and 7 by means of pressure air 0,4 = 0,45
kp/cm?

b) From tanks 1, 2, 3, 4, 5 by means of the fuel pump
{pressure 0,9 = 1,1 kp/cm2) '

5. Time of inverted flight )

Limited to 20 sec! at max, mode of engine

Refilling of the fuel accumulator duriﬁg the normal

flight 20 sec.

NOTE:

1. When flying with empty underwing tanks the "UNDERWING TANKS"
light doesn’t iluminate during fuel.delivery from fusela-
ge tanks until the quantity is less than &pprox. 625 kg.

2. After delivery from wing tip tanks, with fuel quantity mo-
re than 600 kg in the fuselage tanks, there may occur short-
time blinking "UNDERWING TANKS", "WI&GTIP TANKS" - lights.
This is no malfunction.

3. During fuel delivery from wing tip tanks at the RPM lower

than 85 %, "WINGTIP TANKS" may come on.

R
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ELECTRICAL POWER SUPPLY SYSTEM

The aircraft electrical power supply is obtained from a 28v DC
system through an engine—driven generator, a ram-jet turbine

and a battery. Alternating current of 115V, 26V and 3x36V is ob-
tained from 5 inverters. An external power receptable for con-
necting an external power source when the engine is not opera-

ting is located on the fuselage left side.

DC POWER SUPPLY SYSTEM

The main DC power supply system consists essentially of a 9 kw
engine-driven generator type VG-7500 JAL. The generator can be
connected to the circuit by means of the switch "MAIN GENER."
located on the main switchboard in the front cockpit and by
means of the "NETWORK" switch in the rear cockpit.

An auxilliary DC power source is provided by a 3 kw generator
driven by the ram-jet turbine which extends out of the fusela-

ge into the airstream automatically when the main power supply

fails and/or when the engine fails in flight.

This generator is connected to the circuit by means of the
"EMERG.GENERATOR" switch located on the main switchboard in the
front cockpit. It is manually extended by means of a lever lo-

cated on the right panel in both cockpits.

-~ An emergency DC power source is provided by a 24V battery loca-
ted in the left side of the fuselage nose, and controlled by
the "BATTERY" switch located on the main switchboard in the
front cockpit and by the "NETWORK" switch in the rear cockpit.

& A voltammeter type VA-62-8 located on the instrument panel in

the front cockpit indicates Battery or generator voltage.

AC- POWER SUPPLY SYSTEM

Alternating current is furnished by 5 inverters. These are:

L ] " - _
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- 1x LUN 2456.01-8
- 2x LUN 2458-8
- 1x PT-500 CB
- 1lx PC - 250

The inverter 3x36V AC feeds the three-pointer indicator, the

fuel gauge and the turn slip indicator. This inverter can be con-
nected to the DC circuit by means of the "ENGINE" switch on the
main switchboard in the front cockpit and by the "ENGINE-INSTRUM,
T & B" cct breaker on the auxilliary switchboard.In case of fai-
lure of the inverter, the warning light "INV 3 x 36V FAIL" il-
luminates in both cockpits. Alternate feeding of affected¢ indi-
cators is ensured by means of inverter PT-500 CB using the s-
witch "ENGINE INDICAT: EMERG" located on the right console in

the front cockpit.

Inverters of type LUN-2458-8 which supply 115V AC are connec-
ted to the circuit by means of the "INV I and INV II" switches
located on the front cockpit main switchboard. See figure 1-18
for systems powered by the respective inverters. In case of fai-
lure of one of the inverters, the other inverter automatically as-—

sumes the load of the failed inverter.

Rotary inverter PT-500 CB supplies 3 x 36V AC current and under
normal operations powefs the AGD-1 artificial horizon. This in-
verter also acts as a backup in case of failure of the static

3 x 36V AC by means of t-he "ENGINE INDICAT EMERG" switch.

The inverter PC-250 supplies 26V AC to the navigation equipment
and can be connected to the circuit by means of the "INVERTER III"
switch located on the main switchboard in the front cockpit. See

fig 1-18 for systems fed by this inverter.

1-31
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AC ELECTRICAL SYSTEM

AIR CONDIT. SYST.

=y
INVERTER 1. 5V AC RADICALTIMETER
0— . %00 '
15V Hz ICE DETECTOR
LUN 2458

ENG. VIBRATION

2

T 7<
1] A
EMERG! | !
L |
Js
N2 1
INVERTER 1I

N, 115V AC

FEEDING

115V L00 Hz GYRO- MAGN.
LUN 2458 COMPASS
ADF
VOR 1
INVERTER 1II i
26V AC
26V 400 Hz GYRO- MAGHN.
PC-250 COMPASS
NAVIGATIONAL
INDICATOR
RMI INDICATOR

TRIPPLE ENGINE

PT-500

AUXILIARY

/‘
MAIN SWITCHBOARD

INVERTER INDICATOR
\>— | 36V AC FUEL GAUGE
3Ix36 V L00 Hz
\ LUN 2456 TOMB VARIG-TURN
INDICATOR
VAN Lo
.Z.' PN
11
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>
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: ‘ o
HYDRAULIC POWER SUPPLY SYSi.. (fig 1-21)

The hydraulic power supply system operates at a nominal

pressure of]jmqybmz and consists of a main and emergency sSys-
tem. The main hydraulic power supply system provides the hydrau-
lic pressure necessary to operate the landing gear wheel, bra-

kes, wing flaps, airbrakes and the ram-jet turbine.

The main supply system consists of a reservoir, an engine-dri-
ven variable flow hydraulic pump, filters, a relief valve and"

a pressure accumulator. The pressure that builds in the accumu-
lator from its initial charge is sufficient for extension of

the landing gear, wing flaps, ram-jet turbine and operation of
the wheel brakes in case of hydraulic pump failure. The emergen-
cy system provides the-hydraulic pressure required for extension
of the landing gear, wing flaps and the ram~jet turbine in an

emergency and also for the operation of the emergency brake.

The system comprises a solenoid-operated separation valve pre-
set to a certain value and controlled by a switch on the landing
gear leg, and a pressure accumulator. Both the main and emergen-
cy systems are fitted with a pressure indicating system connec-
ted to two pressure gauges labelled "MAIN" and "EMERGENCY" loca-
ted on the rear right console in both cockpits. A lever on the
right console in both cockpits permits interconnection of the
main and emergency systems. A pressure drop in the main system
60kp/cn is indicated by the "HYD SYSTE FAIL" warning light. The
hydraulic system is pressurized by air from the aircraft pneu-

matic system.

OPERATION OF THE HYDRAULIC SYSTEM

When the engine is running, hydraulic is pumped out of the pres-
surized reservoir into the main system. When a certain pressure
value is exceeded, a solenoid-operated separation valve set to
operate at Kmp/a¥2between the main and emergency system opens
and permits hydraulics to be directed from the main to the emer-

gency system until this is also brought to operating pressure

L_pflfcmp/cmz. zt this stage both the "MAIN" and "EMERGENCY" -pre- |
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ssure gauges in the cockpit will read the same max value which
is the hydraulic pump output. This value will be constantly re-
stored as it is decreased by application of hydraulic load. The
same operating pressure is also available in the two pressure
accumulators of the main and emergency systems with a reserve
of hydraulics pressure sufficient to execute vital actions in
the event of hydraulic pump failure. This balanced condition
between the pressures in the main and emergency systems takes
place only when the gear is in the extended position. ’

NORMAL CONTROL

Under normal operations, distribution of hydraulics to the ac-
tuating cylinders is by means of remote-controlled electro -
magnetic switches with the rear cockpit controls overriding the

front cockpit controls.

EMERGENCY CONTROL

Control during emergency operation is by means of emergency le-
vers but rear cockpit controls cannot override the front con-

trols. After an emergency operation has been executed, it is po-
ssible to return any used emergency to its initial position. In
this case, a service will only return to the position set by the

normal operating device.

LANDING GEAR SYSTEM (fig 1-2)

The landing gear system provides normal extension and retraction
of the landing gear and also emergency extension and retraction
of the gear. Hydraulic pressure for operation of the landing
gear is supplied by the hydraulic system through a selector val-
ve which is electrically controlled by the landing gear lever.
The gear doors are always'closed after either extemnsion or re-
traction of the landing gear except during emergency extesion
when the doors remain open. The landiﬁg gear is held in the re-
tracted position bouth by the mechanical locks. In the extended

position each landing gear leg is maintained in the locked po-

sition by hydraulic preSsure. A -handle is available for the
L Y _
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1

emergency extension of the landing gear should hydraulic or

electrical malfunction occur in the main system.

YT Y YT YV YYYY

<

«

P

CAUTION 3

p

<

A AAAAA A A A A dddd bbb, 3

When the aircraft is on the ground and rests on the wheels, if

VYYYYY

the gear lever is set to retracted position, the gear extend

horn will come on.

Emergencybground retraction of the landing gear is possible ONLY

when the nose landing gear is off the ground.

LANDING GEAR CONTROLS

Control of the landing gear from the front cockpit is by means
of two-position lever with built-in third position for emergen-
cy extension. In the rear cockpit, control is by means of a

three-position lever with built-in fourth position for emergen-

I VWARNING l

The landing gear can be controlled from the front cockpit ONLY

cy retraction.

when the rear cockpit lever is in the neutral position.

LANDING GEAR INDICATING SYSTEM

The indicating system for the landing gear system are indenti-
cal in both cockpit and consists of the landing gear position
indicator panel and mechanical indicators. The LG position in-
dicator panel is comprised of three green lights that illumina-
te to indicate that the gear is down and locked, three red
lights that illuminate to indicate LG is up and in locked posi-
tion and three advisory lights. The red "EXTEND u/Cc" light is
accompanied by a sound signal from a horn in the cockpit comes
on whenever "44°" flaps is selected with the LG in the UP po-

siticn.

The red "U/C DOORS OUT" light illuminates wnen the LG doors

are cpened (LG in transit) while the green "AIR BRAKE OUT" i_J

1-40
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=
light is self explanatory. Three mechanical external indica-

tors provide visual confirmation that thelanding gear is down
and locked.

LANDING GEAR EMERGENCY EXTENSION

The LG emergency lever on the rear right console in each cock-
pit provides an emergency means of extending the landing gear
in case electrical or hydraulic malfunction should prevent use
of the main system. When this lever is operated, a separate
circuit fed by the eémergency accumulator operates the landing
gears and doors actuating cylinders until the landing gear is
locked in the down position. In this case, the doors remain

opened.

WHEEL BRAXES SYSTEM

The wheel brake control circuit is connected and fed by the
main hydraulic system. It consists essentially of two pairsof
sensitive selector valves connected to the brake lever on the
controlvstick and two disc braking units on the wheels of the
main landing gear. In case of failure of the hydraulic pump,
application of the brakes is possible by use of the hydraulic
pressure stored in the main accumulator. If no pressure is avai-
lable in the main system the brakes can still be operated using
the pressure stored in the emergency accumulator. In this case,
however, the brakes are not applied by means of the brake lever
on the control stick but by operation of the "PARK and EMERG
BRAKE" lever in the front cockpit or of the "EMERGENCY BRAKE"
in the rear cockpit. Also, no differential braking is possible
since the hydraulic pressure act§ simultaneously and egually

on both brakes. The main wheels are automatically braked after

l WARNING I

The wheel brakes operate ONLY when the aircraft weight is on

retraction.

L}héinose wheels. To operate the wheel brakes after landing, ]
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[ 1
centralize the rudder pedals before operating the brake lever

SO0 as to preclude an indavertent swerve and possible cocking of

WARNING I

Rear cockpit brake lever has priority. After rear lever has

the nosewheel.

been used, for the front lever to regain control, it must be
completely released and re-applied.

l WARNING '

The wheel brakes operate only when there is a minimum pressure

of quy%ngin the main system. If the main pressure falls below
this value, the wheel brakes connect automatically to the emer-
gency system and the emergency brake must be used. This is to

prevent damage to the control valves.

WHEEL BRAKE INDICATION

Application of the wheel brakes is indicated by means of double
pressure gauges located on the pedestal in both cockpits. The
gauges indicate pressure during normal and automatic braking

of the left and right wheels of the landing gear. Indication

of emergency brake application is by means of a separate pressu-

re gauge.

ANTI SKID SYSTEM

The system is designed to modulate the hydraulic pressure deli-
vered to the brakes in order to obtain at any time maximum co-

efficient of friction between the wheel and the runway for any

aircraft configuration, runway condition and pressure on the

brake lever and to prevent a locked wheel.

STEERING

Steering the zircraft during taxiing is bvmeans of differential

braking of the right and left wheeis through simultaneous opera-

L : _J
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tion of the brake lever and appropriate rudder. pedal. The
turn radius is directly proportional to the pressure applied
on the brake lever with max deflection of the rudder pedal. No-

sewheel maximum deflection is = 60°.

WING FLAP SYSTEM

The hydraulically-operated and electrically-controlled wing
flaps are of the slotted fowler type. The two wing flaps are
inter-connected and actuated by a single actuating cylinder.
The wing flaps can be set to one of three positions correspon-
ding to the appropriate control button located on the leit con-
sole namely: "zero", "25°" and "44 ". Synchronization of both
left and right flaps is executed mechanically. There are three
indicator lights beside the buttons that illuminate to indicate
the appropriate flap position. After executing the hydraulic
function, the pressed button returns to its initial position.

The flaps are automatically retracted at 170 kts.

AIR BRAKE SYSTEM

The hydraulically-operated and electrically-controlled airbrake
is mounted on the lower side of the fuselage and consist of 2.
hinged panels which, when opened; extends into the airstream.
Control from the front cockpit is by means af a springloaded
push—button and a two-position switch located on the throttle
handle. The push-button permits temporary operation of the air-
brake, i.e., when pressed, the airbrakes extend; when released,
it retracts. The two-position switch is for permanent operation
as follows: rear position for extension, front position for re-

traction.

In the rear cockpit, control is by means of a three-position
switch on the throttle lever as follows: rear position for ex-
tension, front position for retraction; neutral position to

enable front cockpit control.



SECTION 1

NOTE

The airbrake can be controlled from the front cockpit

ONLY when the rear switch is in the neutral position.

Indication is identical in both cockpits and consists of a

green "AIRBRAKE OUT" light on the landing gear position indi-
cator panel. On attaining the flight speed of 0.78 f0.02 |,
the airbrakes extend automatically and retracts when speed 1is

reduced below this value.

RAM-JET TURBINE

.

The ram-jet turbine uses pressure from the main hydraulic sys-
tem for extension and retraction and provides an alternate
source of electric power in case the engine-driven main genera-

tor fails. The ram-jet turbine extends automatically whenever

the main voltage drops. The ram-jet turbine is automatically
retracted when main voltage is restored, when the nosewheel
contacts the runway and during emergency ground retraction of
the landing gear. In case of failure of the main hydraulic sys-
tem, the ram-jet turbine can be extended by means of the emer-
gency lever located on the right console. Operation of the ram-
jet turbine is indicated by a combination of the "GENERATOR"
and the "EMERG GEN" as follows:

1. "GENERATOR" 1light~OFF ) idnicates RJT is retracted and

"EMERG GEN" 1light-OFF ) out of operation

2. "GENERATOR" light - FLASHING

"EMERG GEN" light - OFF indicates RJT is extended
el and in operation

3. "GENERATOR" light - FLASHING indicates RJT is either ex-

tended or retracted and out

"EMERGE GEN" light -FLASHING of operation

PNEUMATIC POWER SUPPLY SYSTEM /Figure 1 - 22/

Aircrafit alr system is used for filling the sealing hoses of

the windshield and canopies of both the cockpits and for pre-

L. -
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ssurizing the hydraulic tank. The air source for sealing hoses
is an air bottle with volume of 2 litres and pressure of 15 MPa
(150 kp/cm sg.). reduction valves in the front cockpit reduce
gradually this pressure to value of 15/5 MPa; 5/0.11+MPa

(150/50 kp/cm sq. snf 50/1.1+kp/cm sq.). 0.23
2.3

Sealing effect of the windishield and canopies is produced aif-
ter previous closing and locking the cockpit locks by moving
the lever controlling the pressurizing and air-conditioning
systems forwards to central position. This can be executed from

both the cockpits.

Reverse sequence is used for draining the air from sealinc

l WARNING |

When unlocking the locks without previous depressurizing (and/

or during ejectioning), the air in sealing hoses becomes drai-

hoses.

ned automatically. This way is not recommended since the cano-

pies could jump out of their hinges.

NOTE

It is needed before engine test to move the lever of "PRESSURIZING and
AIR DELIVERY" forwards to central position for pressurizing of the hydrau-

lic tank.

L
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FLIGHT CONTROLS SYSTEM /Figure 1 - 23/

The primary flight controls (aileron, elevator and rudder) are
moved by a system of push-rods and levers while the secondary
flight controls (trim tabs) are controlled by combined electro-
mechanical control systems. The aileron and elevator control
systems consist of two interconnected control sticks. The rud-
der control system consists of two pairs of interconnected
rudder pedals. Aerodynamic balance of the ailerons are obtained
by trim tabs mounted in trailing edge while that of the eleva-
tor is also mounted in the trailing edée. The elevator control
system is provided with a spring-loaded booster. This booster
is activated by elevator deflection of approx. 13 or more. The
flight controls can be locked on the ground by means of a devi-

ce under the instrument panel.

TRIM TABS

The trim tabs provide aircraft trimming along the longitudinal
and lateral axes. Longitudinal trimming is provided by trim -
tabs fitted to the right and left elevators and opéﬁned by an
electrical actuator which deflects the tabs simultaneously up
or down. It should be noted that the left trim tab automatical-
ly deflects downward when the wing flaps are moved from 25  to
44" positions. Lateral trimming is provided by trim tabs fitted
to the left and right ailerons and are operated by an electri-
cal actuator which deflects the tabs up or down. Both longitu-
dinal and lateral trimming are controlled by a five-position
spring-loaded switch located on the top of the control stick
grip. Longitudinal trim position indicated by an indicator con-
sisting of a pointer and a top-viewed miniature aircraft and

a graduated scale. Consistent with movement of the elevator tab,
the pointer takes a nose-up or nose-down attitude proportional
to the amount of tab displacement. Lateral trim position indica-
tor is a "NEUTRAL POSITION" green light that indicates only

when the aileron trim is in the neutral position.

1=~ 47
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SECTION 1

[—FLAPS SYysTEm /Figure 1 - 24/ |
Pressure liguid is used for extending ané retracting the lan-
ding flaps to "FLIGHT", "TAKE-OFF" and "LANDING" positions.
Synchronization of both left and right flaps is executed me-

chanically.

The landing flaps turn automatically closed when the flight
speed exceeds 310 km/hr (170 KTS) provided they have been exten-
ded.

CONTROLLING

The control system is identical in both the cockpits - by means
of three-push-button electric actuator situated on the left
board desk.

Front push-button: "FLIGHT"
Central push-button: "TAKE~-OFF"
Rear push-button: "LANDING"

After finishing the hydraulic function, the pressed push-button

returns to its initial position.

TALLY SYSTEM

Identical in both the canopies. Three green light symbols on

the left borad desk near to three-push-button actuator:

Front one for "FLIGHT"
Central one for "TAKE-OFF"
Rear one for "LANDING"

Mechanical signalling of flaps extended position is by means

of indicator on the upper wing surface.
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SPEED BRAKES SYSTEM /Figure 1 - 25/

Pressure liquid is used for extending and retracting the air

brake. Synchronization is mechanical.

a) Controlling:

Front cockpit:
Toggle-push-button actuator on the throttle handle accomp-
lishes two functions:

1) Reversible push-button - for immediate position
- when pressed -~ for "EXTENSION"
~ when released - for "RETRACTION"

2) Two positional non-reversible switch for permanent posi-
tions:
- front position for "RETRACTION"
- rear position for "EXTENSION".

The air brake can be controlled from the front cockpit only

when the rear actuator is in its neutral position.

Rear cockpit:

Three-positional reversible switch on the throttle handle.
Front position for "RETRACTION"

Central position (neutral) - when the switch is in the po-
sition then it is possible to control the air brake from

the front cockpit.

rear position for "EXTENSION".
b) Tally system:

It is indentical in both the cockpits.
Green light in u/c attitude indicator in the left section
of board panel "AIR BRAKE.OUT".

On reaching the flight speed M = 0.78, the air brake turns
automatically opened. On diminishing the flight speed below

this value, it turns closed.

1-51
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LANDING GEAR AND LANDING DOORS SYSTEM /Figure 1 - 26/

Pressure liguid is used for extending and retracting the aA/c
landing gears and their proper doors. The doors are -always
closed after either extension Or retraction of landing gears.
In case of emergency extension of undercarriage then the doors

remain open.

a) Controlling

Front cockpit: .
By means non-reversible two-positional electric switch pro-
vided with built-in third reversible position for emergency
retraction of auxiliary source. ‘ '

Location:
In the left section of board pPanel. Upper position - "RETRA~
CTION", lower position - "EXTENSION"

WARNING

"The undercarriage can be controlled from the front cockpit
provided the actuator in the rear cockpit is in its neutral
position.

Rear cockpit:
By means of electrical three-positional non-reversible switch
provided with built-in fourth reversible position for emer-

gency retraction of auxiliary source.

Location:

In the left section of board panel.

Upper position - "RETRACTION"

Lower position - "EXTENSION"

Neutral position - central one, when the switch is in this
position then the undercarridge can be controlled from the

front cockpit.

b) Tallz sytem

The tally system both for undercarriage and the doors is

identical in both the cockpits.
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Location:
U/C attitude indicator in the left section of board panel.

3 red lights - "U/C RETRACTED"
3 green lights - "U/C EXTENDED"
1 red light with inscription "DOORS OPENED"

1 red light with inscription "EXTEND THE U/C"

when this light shines the horn is hooting

Mechanical signalling of u/c extended position is by means
of indicator on tiie upper surface of fuselage nose and wing.

WHEEL BRAKES SYSTEM /Figure 1 - 27/

Pressure liguid is used for controlling the disk brakes of the
main U/C legs using smoothly controlled pressure from 0.2 to
3.3 MPa (2 to 33 kp/cm sq/.

a) Controlling

The controlling is identical in both the cockpits.

Hand-operated controlling:
The lever on the control stick is used for smooth pressure
regulation from 0.2 to 3.3 MPa (2 to 33 kp/cm sg.).

Foot controlling:

If applying a rudder pedal then, according to the degree of
deflection, the proper wheel braking effect is going to di-
minish. The braked wheel is under pressure chosen in advance

by hand-operated control.

Automatic braking:
When the undercarriage is being retracted, the main u/cC

wheels turn automatically braked.

Taxying with the nose wheel lifted:

It is impossible to brake the wheels in this very phase!

Taxying with the wheels blocked up:

If, during normal braking, any wheel is blocked up then the
anti-skid system is put automatically into operation thus
relieving liquid gradually and diminishing the pressure to

value enabling wheel revolving.

_J
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b) Pressure indication

Pressure in the operational circuit of U/C brakes is indi-
cated by means of double pressure-gauges situated on central
desk in both the cockpits. The scale indicates the pressure
magnitude during both operational and automatic braking in

the left and right brake of main undercarriage.

WARNING

It is possible to brake only when the pressure in the main
circuit is 5 MPa (50 kp/cm sg.) minimum. Otherwise danger of
damage of the control valve of brakes.
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PITOT STATIC SYSTEM

The'pitot static system supplies pitot (dynamic) and static (at-
mospheric) pressure to various flight instruments and airspeed

switches.

The system comprises two separate systems that receive inputs
from the pitot booms situated on each wing. Normally the pitot
boom on the right wing is connected to the pressure instruments
and the left one serves as a back up system. A lever in the
front cockpit enables the pilot to select either the right or
the left pitot boom pressure to the system.

Both systems are provided with drains at their lowest'points

located in the right adn left wing central sections.

Static pressure
Static (atmospheric) pressure is disdtributed to the following

instruments and switches:

- Vertical speed indicator

- Cabin altitude/pressure indicator
~ Altimeter

- Airspeed indicator

- Machmeter

~ Cabin pressure sensor

- Flaps air pressure switch

- Cockpit dangerous pressure sensor

Pitot pressure

Pitot (dynamic) pressure is distributed to the following instru-
ments and switches:

—- Airspeed indicator

- Machmeter

- Flaps air pressure switch

- Front seat

~ Rear seat
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front board panel
cockpit left side,
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front board panel
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left wing

left wing

left wing

right wing

right wing
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bulkhead No.l18 SARPP
bulkhead No.18 SARPP
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PITOT BOOM SELECTOR LEVER

The pitot boom selector lever, located on the left console in
the front cockpit only, is labelled PITOT TUBE. It is manually
operated selector valve with the position MAIN and STANDBY.
With the lever in the MAIN position the normal systems is ope-
rated by pressure from the right pitot boom. STANDBY is the po-

sition to select the backup system.

F/C Static pressure Lever

A static pressure lever, located on the center pedestal in the
rear cockpit only, is labelled START PRESS. In the position
FAILURE this lever cuts off the static pressure to the instru-

ments in the front cockpit.

Before returning the lever to ON, the system has to remain in
the guarded STBY 30"position for 30 s to prevent a suden pres-

sure impact on the instruments.

F/C Total pressure Lever

A total pressure cutoff lever, located on the center pedestal
in the rear cockpit only, is labelled TOTAL PRESS. In the posi-
tion FAILURE this lever cuts off the dynamic/total pressure tc

the instruments in the front cockpit.

Before returning the lever to ON, the system has to remain in
the guarded STBY 30" position for 30s to prevent a sudden pres-

sure impact on the instruments.

MACH - IAS-TAS INDICATOR

The Mach-IAS-TAS indicator (fig1'28) provides indication of the
indicated airspeed, true airspeed and mach number. This instru-
ment is operated by the pitot-static system. Two pointers (the
wider for IAS and the thinner TAS) indicate the airspeeds on a
fixed dial. The IAS pointer indicates airspeed from 54 to 600
KIAS while the TAS pointer indicates airspeed from 162 KTAS to
600 KTAS, the corresponding mach number is on & moving scale

calibrated from .5 mach to mach 1. The mach meter also incorpo-

(. J
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rates the speed sensor for automatic deployment of the speedbrakes

at .78 * .02 mach.

ALTIMETERS

The altimeters (fig"za) located on the instrument panel in each

cockpit, indicate aircraft altitude in feet.

The three-pointer altimeter has three concentrically mounted
pointers coded in length and shape. The triangular -tipped pointer
indicates 10,000 s of feet, the small pointer indicates 1,000 s
of feet and the

long pointer indicates 100"s of feet and parts of hundreds. The
smallest graduations are 20-foot increments between hundreds of
feet. The 100-foot pointer makes one complete revolution per
1000 feet of altitude change; the 1000-foot pointer makes one
complete revolution per 10,000 feet of altitude change; the
10,000-foot pointer makes one complete revolution per 100,000
feet of altitude change. A low altitude warning symbol is visib-
le at altitudes below 16000 feet. To determine the indicated al-
titude, first read the 10,000-foot pointer, then the 1,000-foot
pointer and last the 100-foot pointer. The front cockpit incor-

porates an internal encoder for transponder interrogations.

COMBINED VVI/TURN SLIP INDICATOR

The combined vertical velocity indicator/ Turn and Slip indicator
located on the instrument panel in each cockpit /£ig.1-28/ indicate the:

rate of climb or descent in feet/minute. The indicators are con-
nected to the static pressure system. The indicator scale is
graduated from O to 6,000 feet/min. Froﬂ 0 to 2000  /min it is
graduated in increments of 100 and from 2000 to 60007 in incre-

ments of 1000. The indicator has a lag of 9 secs.
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ATTITUDE INDICATOR /Figure 1 - 29/

The remote attitude indicators, located on the instrument panel
in each cockpit provide indication of aircraft pitch and roll
attitude. The attitude indicators receive electrical signals
from the gyrc platform and are powered by 27,5 VDC from the se-
condary bus and 3X36 VAC 400 Hz.

NOTE

When the attitude indicator is switched on, the slave light

should go out within 15 seconds.

The indicator consists of:

Cylinder

A cylinder with an engraved scale is provided to indicate pitch.
The scale, graduated from 0 to 90 in steps of 10 with subdivi-

sions of 5, on the blue background indicates climb angles, and
the scale on the brown background indicates dive angles. The

amount of pitch can be seen under the center dot of the aircraft
symbol.

Aircraft Svmbol

An adjustable aircraft symbol for bank indication is provided in
the center of the instrument. Bank attitude is shown by corres-
ponding movements of the aircraft symbol i.g. right bank is in-
dicated by a drop of the right wing of the aircraft symbol. A
scale, graduated from 0 to 45 ° in steps of 15  to either side
of the lower part of the instrument, shows right or left bank.

The scale between 0 and 30 is subdivided in 5 increments.

Slip Indicator

The attitude indicator incorporates a slip indicator on its lo-

wer part.

Slave Button
To slave attitude 1indicator, the red knob cn the upper right si-

Lge of the indicator has to be pushed in. ]
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Do not use the slave pushbuttons during flight

unless absolutely necessary.

Aircraft Svmbol Adjustment Knob
A knob on the lower left edge of the instrument is provided to

adjust the aircraft symbol on the O horizon line.

F/C Attitude Indicator Bank Switch

A two position toggle switch, located on the left console in the
rear cockpit, is labeled F/C ATT IND BANK with the position OFF
and NORMAL. Switching to the OFF position interrupts the bank

signals to the remote attitude indicator in the front cockpit

and there will be no or no correct bank indication.

F/C Attitude Indicator Pitch Switch

A two position toggle switch, located on the left console in the
rear cockpit, is labeléd F/C ATT IND PITCH with the positions
OFF and NORMAL. Switching to the OFF position interrupts the

pitch signals to the remote attitude indicator in the front

cockpit and there will be no or no correct pitch indication.

"G" Meter /fig. 1-32/

The "g" meter installed on the instrument panel in the front
cockpit only provides information of "g" loads. In addition to
the indicating pointer there are two recording pointers (one

for positive and one for negative "g" loads which follow the
indicating pointer to its maximum attained travel. The recording
pointers remain at the maximum travel position reached by the
indicating pointer, thus providing a record of maximum "g" loads
encountered. To return the recording pointers toc the normal 1
"g" position, press the knob on the lower right side of the in-
strument. The scale of the instrument is graduated from 0 to

10 and from 0 to -5.

Aircraft load limits (clean aircraft) are marked by yellow cir-
cles.

A warning tone will be heard in the headset upon reaching the

 _limiting "g" load of + 8 g or -4 g. ]
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For detailed information refer to Operating Limitations Secti-

on V.

MISCELLANEOUS INSTRUMENTS

STANDBY COMPASS

A conventional standby magnetic compass is mounted on the RH
windshield from in the front cockpit only (fig. 1-30).

Lighting of the compass is provided via the front cockpit il-~

lumination system.
CLOCK

A 12 hour clock is installed in both cockpits in the instrument

panel. It is handwound and equipped with two stop buttons.

The STOP button on the lower left, when turned to the left,
will wind up the clock. Pulling it against spring pressure and

turned, the time can be set.

Pushing this button, also against spring pressure, will actuate
the 12 hour stop watch with minutes and hours {(upper scale). A
blue flag in the window, situated within this scale, indicates
that the stop watch is actuated. Pushing this button a second
time, will stop the time and will be indicated in the window

by a blue and white flag. Pushing the button a third time will
return the watch to the starting position and is indicated by

a white flag in the window.

The button on the lower right, when turned to the left, will
start the seconds pointer of the clock and bring the stop watch
for the seconds and minutes (lower scalé) in the standby mode.

Pushing the same button will then actuate the lower stop watch.

To stop the time, push this button again. Pushing it a third
time, will return this part of the clock to standby. Turning
this button to the right, will deactivate the seconds pointer
(it will stop at the present indication) and the lower stop

watcno.
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EMERGENCY EQUIPMENT
ENGINE FIRE WARNING SYSTEM
The fire warning system consists of the fire detectors and the

FIRE warning lights in the C + W panels.

Fire Detectors

Two blocks of three fire detectors each are installed in the

. engine compartment for fire detection. Whenever the temperatu-
re in the engine compartment increases at a rate of more than
g C/s a relay closes and the FIRE warning lights illuminate.
After extinguishing of the fire or when the temperature in the
engine compartment decreases rapidly, the warning lights will
' go out and the warning circuit is rearmed.

FIRE Warning Circuit Test Switch

A fire warning circuit test switch is located in front cockpit
pedestal. The springloaded three position switch labelled FIRE
has the position "CHECK" to either side to check the two blocks
of fire detectors.

FIRE Warning Light

The red warning light labelled "FIRE" in the C + W panel in each
cockpit illuminates whenever the relay, actuated by the fire

detectors, closes.

FIRE EXTINGUISHING SYSTﬁM

The fire extinguishing system consists of the fire extinguisher
both bottle and the distributions tubes on the forward part of
the engine.

A pvrotechnical charge opens the valve of the bottle and its
content will be distributed through the tubes.

~Fire extinguisher Button. A fire extinguisher button is instal-
led forward on the left console in each cockpit. The button is
secured with a red cover labelled *FIRE EXT.". Pressing either
one of these buttons fires the pyrotechnical charge electrical-

ly to open the fire extinguisher bottle.

The circuit is protected by the C/B labelled "FIRE EXTINGUISHER"

situated in the nose compartment. N
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Board clock ACS-1M

This clock is desianed for determining the running

time in hours,minutes and seconds.

Measuring the flight time in duration up to one hour
is done in minutes and seconds. The time of operation -

- 3 days.Periocicity in winding the clock - 2 days.

Fig.i0 - Board clock ACS-1M
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ANTI-G SYSTEM

G suit PPK-1U,

L

SECTION 1

G- METER

Pigure 1 - 32

The aircraft together with the anti-G suit is used for increa-
sing the resistance of a crew against the influence of positive

G-factors of different magnitudes arising during flight.
The air pressure for the G-suit is fed from the AC engine.

This air is applied through piping to filter AD-5 and to an auto-
matic device AD-6E where this air pressure is regulated depending

on the magnitude of G-factor. The air is then ducted to the anti-

or to the - VKK.

1~ 68
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The automatic device AD-6E which can be set to two posi-

tions:

-MIN.: for the use of anti-G suit type PPK-1lU or of
altitude campensating suit VKK-3M; -Normal L-39
operations

-MAX.: for the use of altitude compensating suit VKK-4p
or VKK-6M.

Setting
Setting the automatic device is executed on the ground.

No handling of this automatic device is possible while

in flight.

CAUTION, WARNING, AND ADVISORY LIGHT SYSTEM

Each cockpit is provided with an independent caution, warning
\ and advisory light system. The colours are of white, orange,
blue and green lights. They are rectangular in shape and are
either with an inscription or with a symbol except the light
indicator system of gear position, gear doors and speedbrakes.
This indicator system comprises of an independent indicator
located left of the instrument panel in the front and rear

cockpit. The warning and caution- lights are illuminated when

the following occurs:

FIRE - Fire exists in the engine compartment or during

testing of the fire warning circuit.

150 kg - Emergency fuel remaining in the fuselage tanks
FUEL

[}

N DON'T

START Fuel pressure not sufficient in the LP fuel syst.

CANOPY -The locks cf any of the canopies are opened.
UNLOCKED

DANGEROUS - The altitude set on the radio altimeter is
ALTITUDE reached.

HYD.SYSTEM- There 1s pressure drop in the main circuit
L FAIL below the value 60 I 5 kp/cm2 }




ENGINE -
VIBRATION

CABIN -
PRESSURE

M MAX -

GENERATOR-

EMERGENY -
GENERATOR

SECTION I
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The light will go out of the pressure increa-
ses up to/120/ kp/cm?

Engine vibration is over 40 mm/s — front hinges
5S¢ mm s — rear hinges

Cabin pressure is either too high or too low

On reaching the flight speed M= 0,78 (the speed

brakes are automatically extended
The emergency generator has failed or is not

switched ON

The emergency generator has failed or is not

switched ON

INV. 115V - One of the inverters 115v/400Hz is out of ope-

FAIL

ration

UNDERWING - The underwing tanks are empty

TANKS

AIRCONDITION Emergency regime of aircondition after failu-

EMERGENCY

*

DE-ICING -
~ON-

WING TIP -
TANKS

TURBINE -
STARTER

re of temperature resistor pick-up behind
turbo-cooler. (The temperature of air suppli-
ed will be changed accordingly to ambient tem-
perature and engine mode within acceptable li-
mits)

Icing conditions are detected by the R10-3
pick-up.

Both shut-off valves for engine and aircraft

de-icing system are opened

The wing-tip tanks are empty

The SAPPHIRE 5 reaches the idle-run before the

engine starts

AIRCONDITION Aircondition svstem is closed

-0FF-

FUEL -
FILTER

The fuel filter pressure of 4 £ 05 MPa ;J

1-73




-

SECTION 1

]
MARKER - Passing over outer marker beacon
(BLUE)
MARKER - Passing over middle marker beacon
(ORANGE)
MARKER - Passing over inner marker beacon
{WHITE)

FUEL EMERG Fuel is delivered to the engine through the
DELIVERY . . . .
emergency fuel circuit (the switch is on the

left console in front cockpit)

INV. 3 x 36V The inverter for engine instruments and turn-

FAIL indirector is out of operation. There is need
to switch ON the inverter PT-500c by means
of change-over switch "ENGINE INSTRUMENTS IN
EMERGENCY" on the right concole in front cock-
pit

ENG. MIN. - The oil pressure has dropped to 1.4 kp/cm?

OIL PRESS

or the oil temperature of 205 * 3 °C is reached
or the oil impurities of 0.25 g minimum are

reached

J.P.T 730°C The exhaust gas temperature of 730°C is rea-
ched

J.P.T 700 C The exhaust gas temperature of 700°C is reached

CANOPY SYSTEM /Figure 1 - 33/

The two jettisonable canopies consist of transparent plastic
secured within a metal frame (figure 1-2)
They are operated manually. .

The canopies open sideways to the right.

CANOPY CONTROL

The controls for the canopies consist of the internal locking
levers, the external locking levers, and the canopy jettison

levers. Locking rods are installed to control canopy position.

I
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CANOPY CONTROL

TINVD ONINMYM

13pvd IHINYYM

Figure 1 - 33 /sheet 1/
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 List of details

1/
2/
3/
4/
5/
6/
7/
8/
8/
10/
11/
12/
13/
14/
15/
16/

17/
18/
19/
20/
21/

Windshield pin
Locking strut
Outer lever

Locking system of canopies

Inner lever

Terminal switch

Rear transversal shaft
Front transversal shaft
Lock

Pull-rod

Windshield

Front canopy

Rear canopy

Closure

Pressurizing valve
Lever of the valve of
air-conditionig angd
pressurizing systems
Locking element

Hock

Canooy pin

Crash warning screen

Control pull-rod

Figure 1 - 33/sheet 2/

SECTION 1
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Internal Canopy Locking Lever

The internal canopy locking levers (fig“3% are located on the
left canopy rail in each cockpit. It has a red mark in the for-
ward locked position. In the closed position each canopy is held
by four locks. The locks in each canopy are opened or closed
simultaneously by the canopy locking lever through a mechanical
linkage. To open the canopy, the internal canopy lever is sli-
ded backwards. Sliding it forward closes the locks.

External Canopy Locking Lever

Locking and unlocking the canopies from outside is possible by
external canopy locking lever located below the canopy rail on
the left side of the fuselage by each cockpit canopy. The spring
loaded lever is released by pushing the locking cover. a spring
forces the lever to engage the mechanical linkage of the opening

mechanism.

Turning the lever clockwise opens the canopy locks. To store the
handle, it has to be pushed against the spring pressure and se-

cured by the locking cover.
Canopy Jettison Lever

The red canopy jettison lever (figr*z) is located below the ca-
nopy rail on the right side of the canopy in each cockpit. Mo-
ving the lever anti-clockwise fires a cartridge located behind
the ejection seat on the aircraft s airframe. The gas disarged
from the cartridge is distributed through three pipes. The first
pPipe is connected to a mechanical linkage of the opening mecha-
nism of the four locks while the remainiqg two pipes are connec-
ted to the actuator on the canopy rail which in turn jettisons

the canopy.

Seat Arming Ball

An arming ball attached with a safety cable to the canopy at the
top left section of the seat assembly prevents unintentional
ejection through the canopy. When the canopy is jettisoned, a
cable attached to the canopy and linked to the arming ball,

L -
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pulls the ball and arms the ejection seat.

Canopy Locking Rod

In the open position, the canopy is held by a rod. The canopy
is ensured locked in the tilted -opened position when the pis-
ton is extended and <canopy tilted to maximum position. The
locking element is then brought automatically to the groove.
When closing the canopy, it is necessary, first to 1ift the
locking element before the canopy can be moved from open-lock-

' WARNING i

When the canopy is closed and locked, ensure the canopy pin bears

ed position.

against the bottom section of the hook.

If not, it may result in malfunction of the ejection system.

CANOPY UNLOCKED LIGHT

A red CANOPY UNLOCKED light (fig 1-33) jlocated above the instru-
ment panel on the caution and warning in each cockpit, illuminea-
tes when one of the canopy is not locked. The signal comes from
a terminal switch on the left canopy rail in each cockpit. The

light is also connected to the master caution red light.

FLIGHT RECORDER (SARPP-12}

The flight recorder is connected to the electrical network
through the battery switch and protected by the circuit breaker -
SARPP. .

The flight recorder records various aircraft flight parameters.
This recorder together with protective box is located on the

left side of the fuselage rear section.
The recording of the items are divided into two groups.
The first group are

- Altitude
- Airspeed ]




SECTION 1

g-loads
- RPM

Elevator movements and

Throttle handle position

are continuously recorded super imposed an the second group.

The second group which are single acting signals are recorded
at the point they occur with respect to time from the moment
the ARPP switch is on or when automatically switched on at 65

S

2 32 Kts during take off. They include

- Minimum fuel pressure

- Minimum oil pressure

- Fuel Closed

- Hydraulic pressure drop
- Undercarriage failure

- Ram Air Turbine Off

- Front Seat Ejection

- Rear Seat Ejection

- Cockpit dangerous pressure

The flight recorder switch is located on the left console behind
the throttle handle. There is also a green light by the side oZf
the switch to show that the film is feeding.
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Recommended weapons
Q
@J; : Lif

Static;n . Station G8 - 23 . Station Station
APU-13M1 | uB-16-570 UB~16-57U APU-13M1
/+R-3S or OFAB-100 mB OFAB-100 mB /+R-=3S or
R-3U/ ’ FAB-250 M62 FAB-250 M62 R-30/
UB-16-57 WMP | Group carrier 4 Group carrier |UB~-16-57 WMP
J+S-5M or +4 x SEPIE ‘g +4 x SEPIE /+S-5M or
S-5K/ FAB-500M~54 g FAB-500M-54 S-5K/
OFAB~-100 mB PPN 150 1 o PPN 150 1 OFAB~100 mB
OFAB-100 mB PPN 350 1 wn PPN 350 1 CFAB~100 mB
FAB~-250 M62 . H FAB~250 M62
Group carrier o Group carrier
'+ SEPIE or 0 + SEPIE or
+ OFAB-100 m + OFAB-100 m

OFAB-100 mB OFAB-100 mB
Stationary armament: Gun sight ASP-3MNU-39Z

Camera—-gun FKpP-2-2
Launching box EKSR~46
- Fic. 1 - 34
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with: .
Two self-guided missiles R-3S or training ones R-~3U, four blocks
with non-guided rocket missiles S-5, bombs with calibre up to

500 kg.

1. Non-guided rocket equipment

-The non-guided rocket equipment includes:

- 4 rocket pads type UB-16-57UMP with 16 rocket missiles ty-
pe S-5M or S-5K in each block;

- 2 devices for fire control type PUS-36 DM;

- Wiq? pylons L 39-M 619, L 39-M 620, L 39- M 639 and L 39-M

640;
electrical control and warning systems.

Electric control circuit enables the launching of S;S from a
pair of symetrically suspended rocket pads either of independent-
ly from each pair or, first fo all, from the outer pair untill
all (32) rockets are launched, then the firing sequence trans-

fers automatically to the inner pair of rocket pads.

The control system enables weapon delivery modes of "2", "4",
and "SALVO" of either all 32 or 64 rocket missiles depending up-
on choice ofgydons. Ability of to fire is blocked until reaching
the speed V; = 170 t 8 KTS /310 % 15 km/hr/.

The rockets are fired at time interval of 0.025 s. The laun-
ching is effected by means of a combat push-button situated in
the front cockpit. The following controls shall be put ON for
launching the none-guided rockets.
On the main switchboard:

2. '-"BATERY"

b.  "ARMS" -

On the rear cockpit switchboard:
K- "NETWORK"
b. "ARMS"
C. "SIGNAL"
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NON GUIDED ROCKET EQUIPMENT
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On the circuit braker panel:

a. "CONTROLLING"
b. "SIGNAL"
c. "EMERGENCY DROP"

On the centre pedestal:
a. "FIRE OPENING"
b. "ROCKTES"

Advisory captions on load suspensions and of inner and outer
PUS-0 will come on in both cockpits.

- Put the switch of firing médes type 2RS-AUT-4RS situated
on"the armament panel in the front cockpit into position
corresponding to specified firing mode and, at the same ti-
me, put ON the push-buttons "CHOICE OF PYLONS".

If the A/C speed is over 170 KTS /310 km/hr/,the advisory cap-
tion "STAND ALERT" will come on.
- Lift the safety cover on the front control stick and press
the combat push-button (hold this push-button pressed
for the period of 1 to 1.5 s. in order to ensure reliab-
le operation of camera-gun). depending on the firing mode
selected this will lead to either 2,4 or 32 rockets being
fired from the outer or inner rocket launchers. If both
pﬁsh—buttons "CHOICE OF PYLONS" are ON, first the rockets
on the outer rocket-launchers shall be fired and afterwards

those on the inner ones.

The wing pylons L39-M 619, L39 M620, L3%- M639 and L39- M640 are
designed for suspending bombs having calibre of 50 to 250 kg,
rocket pads type UB-16-57UMP, launching deViyes type APU-13ML
with rocket missiles R-3S or R-3U and machine-gun containers.

The pylons are provided with an automatic spontaneous dropping
device type "AOS" which operates automatically without pilot”s
action releasing from the oppositeé wing any pod, launching devi-
ce, fuel tanks, and machine-gun containers within the whole ran-
ge of speeds in an accidental assymetric drop of a corresponding

loads happens. This AOS system is in operation for the bombs in
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I“;nner pylons only. The electric circuit-breaker "EMERGENCY DROP".
Emergency drop of rocket launchers type UB-16-57U is carried

out by means of emergency dropping system of loads (bombs, rocket
pods UB-16-57UMP, launching devices APU-13M1 with rockets R-3S or

R-3U, underwing fuel tanks, and containers).

The foilowing controls must ON during emergency release of rocket
pods type UB-16-57UMP:
- on the main switchboard:
a. "BATTERY"

- on the rear cockpit switchboard:
a.~ "NETWORK"
b. "SIGNAL"

- on the circuit breaker panel:

a. YEMERGENCY DROP" '

- on the armament panel of the front COCkplt, carefully set
change-over switches "EMERGENCY DROP-OUTER, INNER" to "DROP"
position. The suspended rocket blocks will drop and the ad-
visory captions "LOADED SUSPENDED" will go OFF in both the
cockpits.

- the drop from the rear cockpit can be executed by means of
the change-over switch "EMERGENCY DROP" situated on the rear
cockplt switchboard. All rocket pods will be fropped simul-
tafeously and, at the same time, the advisory caption of
"[,OADS SUSPENDED" will go OFF in both cockpits.

2. Bombing equipment

Bombing equipment comprises:

- mult. carr. L-39-M558 (they are being suspended on the abo-
ve mentioned pylons)

- tactlcal and emergency electric system for controlli ng the
bomb drop;

-~ electric system for unlocklng the fuse of MPI,

~ electrical signal system for 1nd1cat1ng the suspensions;

- four bombs with calibre of 50 to 250 kg carried on outer

" and inner pylons or

- a. two bombs with calibre of 500 kg carried on inner ]
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r pylons;
' b. eight bombs with calibre of 50 kg on multiple carriers
c. six bombs with calibre of 100 kg on inner pylon and ca-

rriers on outer pylons.

Dropping the bombs by tactical control system can be executed
only in "LIVE" mode from the front cockpit either by individual
or.simultaneous dropping from the outer pylons or simultaneously
only from the inner ones (since AOS system is actuated); simul-
taneous drop can be executed at the flight speed over 170 % g
KTS /310 * 15 km/hr [ Bomb dropping is effected by means of a
combét push-buttons situated on the front control stick.

In case of tactical drop of bombs, these controls shall be put
ON:
-~ on the main switchboard:
a. "BATTERY"
b. "ARMS"

~ on the rear cokpit switchboard:
a. *SIGNAL"
b. "NETWORK"
c. "ARMS"

- on the circuit breaker panel:
‘a.  "CONTROLLING"
b. - "EMERGENCY DROP"
c. "SIGNAL"

~ on the front centre pedestal:

a. "BOMBS"
b. *"FIRE OPENING"

In the front cockpit and on the centre pedestal one on the left
of instrument pnael, .an advisory captions "LOAD SUSPENDED" which
indicates the boms are suspended on the pylons and/or on the mul-
tiple carriers. At the same time the advisory caption "PUS-O"

will indicate the initial position for "SERIES" mode.

- Make the choice of dropping using the push-button "CHOICE OF
L PYLONS" situated on the armament panel. The change-over SWitij
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r "BOMBS" 1 -~ SERIES SALVO" should be set to that position
which corresponds to the desired mode of dropping. If the
A/C speed is over 170 ¥ 8 KTS /310 £ 15 km/hr/, then the ad-
visory caption "STAND ALERT" will come on.

- On the front control stick:
Lift the protective cover and press the combat push-button,
bémb release will proceed according to the setting of the mo-
de switch "BOMBS -1 SERIES-SALVO " and upon given "CHOICE OF
PYLONS":
1. Mode "1"
a)_outer pylons - one by one (left then right)
b) inner pylons - both of them simultaneously
c) group carriers - one by one (the right bombs follow after
dropping the left ones. Sequence of pylons is left then
right). .

2. "SALVO" Mode : ’ )
a) outer and inner pylons - all simultaneously
b) multiple carriers - all left ones as the first and then
all right ones (press the pickle button twice).

3. "SERIES" Mode /interval of 0.15 s/

a) outer and inner pylons - in series one after another
_.(left then right) '
bf—multiple carriers - in series one after another in the
following way:
left one from the left pylon
‘Jeft one from the right pylon
right one from the 1eft pylon
right one from the right pylon

On drogping from the pylons, the proper advisory captions the
top row of warning screen " LOADS SUSPENDED" to off. When dr0p4
ping from the multiple carriers the advisory lights situated in
the button row will go off after the right bomb is dropped.

A white advisory captions "DROP" in the rear cockpit will illu-

minate (it stays on for as long as the button is pressed).

L J




BOMBING EQUIPMENT
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r-The bomb dropping using the emergency system can be executed in
"1, IVE" or modes within the whole range of flight speeds, from
poth cockpits. It can be performed from outer or inner pylons

from the front cockpit but simultaneously only from the rear one.

Achieving bomb release is by setting the change-over switch "LI-
VE". - and change over switch "EMERGENCY DROP". ’

When dropplng the bombs in emergency mode and with the change-
over switch in "LIVE" position (situated on the armament panel),
the following controls should be ON:
- on the main switchboard :
a. — T"BATTERY"
b. "ARMS"

- on the rear cockpit switchboard:

a. "SIGNAL" ,
"\ b. "NETWORK"
o c.  "ARMS"
- on the circuit breaker panel:
a. "EMERGENCY DROP"
b. "SIGNAL"

With the above, the green advisory captions signalling the sus-

.pension of bombs on the stations as well as the red advisory cap-

tions signalling "LIVE" mode and actuation of "LIVE" circuit of

emergency system of bomb release comes ON.

- Lift the guard of the "EMERGENCY DROP" switch (inner or outer
in the front cockpit or in the rear one) and set the change-
over switch to "DROP" position. At this position the bomb will
drop and the advisory captions will go OFF. But the red  advi-

o __sory captlons "LIVE" stays ON.
When dropplng the bombs in emergency mode in "DUMMY" mode, the
) change-over switch "LIVE-DUMMY" retains in covered position.The
— same controls shall be put ON as for. "LIVE" mode. The green ad-

visory captions signalling the suspension of bombs will come ON.
The red advisorv captions "LIVE" both in the front and rear
cockpit MAY NOT shine.

-
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r: Lift the guard of the change-over switch "EMERGENCY DROP"
(either in the front or in the rear cockpit) and set the switch

to "DROP". With this, the bombs will dropp and the advisory

1

captions will go OFF.

When dropping the bombs in emergency mode from the multiple car-
riegs in "DUMMY" mode, the suspended bombs together with the mul-

tiple carriers will be dropped.

3.

L

Guided rocket equipment

The guided rocket equipment includes:
- 2 training guided rocket projectiles R-3U or combat self-

guided missiles R-3S;
- two launching devices APU-13Ml;
- Wing pylons L-39-M639, L-39 M640;
- pickup of G-factor multiple MP-28A;
- electric feeding system, alarm system and control system of

¢

»rLaunching-fire opening" the rocket projectiles R-3U and
" R-3S.
The guided rocket equipment enables the pilot to master neces-—
sary actions for launching the combat self-guided rocket pro-
jectiles during an air combat, secondly, it enables him to mo-
nitor correct performance by means of a registering system

installed inside the rocket projectiles.

Launching system type APU-13M1 is designed for suspending,
transpartation and electric power supply of rockets projectiles

type R-3U or R-3S.

The pickup system for G-load MP-28A measures the G-load and
turns ON the warning caption "G-FACTOR" when the G-load of 2

is reached since rocket ") aunching® is blocked at 2G and above.

Thesd switches should be put ON for actuating the electric
feeding, signalling and controlling of the "launching” of roc-
ket projectiles R-3U: k
- on the main switchboard:

a. "BATTERY"

b. "ARMS" ' _J
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- on the rear cdckpit switchboard: 1
a. "SIGNAL"
b. "NMETWORK"
c. "ARMS"
~ on the circuit breaker panel:
a. "CONTROLLING"
b. "SIGNAL"
C. "EMERGENCY DROP"

- on the panel of circuit-breakers in the front cockpit:

a. "FILAMENT"
b._ "HEATING"
- on the front cockpit centre pedestal:
a. "FIRE OPENING"
b. "ROCKETS" ,

[}

The advisory captions "LOADS SUSPENDED", "SELF-GUIDED MISSI-

LES" will come on in both cockpits. In the rear cockpit, the

""FILAMENT" and "HEATING" captions will come ON.

-~ On the armament panel: -
put the switch "LEFT-RIGHT" to that position which corres-

ponds either to the right or left rocket projectiles and
press the outer push-button "CHOICE OF PYLONS".

Picking-up a target by the rocket projectile is signalled by
means of audio signal in the crew”s earphones. The volume is
controlled by volume control potentiometer situated on the

left vertical panel in the front of the cockpit.

Launching the rocket prbjectiles can be executed with the
trigger situated on the front control stick, action of this
trigger is automatically blocked with speed up to V=170 %

8 X¥s instr. 310 ¥ 15 km/hr /

The emergency of launching equipment with rocket projectiles
is executed by means of emergency control system in the same

manner as for bombing and non-guided rocket equipment.

The rocket launching can also be obtained in the emergency
mode by means of the push~button "SELF~GUIDED MISSILES" si:J
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tuated under a cover on the armament panel. When operatin§1
in the emergency mode, the rocket projectiles are launched

as non-guided.
S

GUN

1. Gun installation

It comprises the gun GS-23, suspension modes, feeding system
of cartridges, uptake and collection device for belt links,
colletction device for cartridge cases, and control system.
The A/C gun GS-23 can shot at a maximum rate of 3 400 shots

per minute, it has a provision for 150 cartridges.

During a training mission with provision for 50 cartridges, it
is possible to suspend a colection for cartridge cases.

The fire control system via an electrical and a remote con-
trol system. The fire is coatrolled by means of a trigger si-
tuated on the A/C control stick /this is a joint trigger for
all the types of armament/. This electric control system ena-
bles the cocking of the gun via a pyrotechnic in f£light. Fi-
ring is blocked when the nose under-carriage is extended, at
flight speed Vinstr 215 KTS /400 km/hr/ oxr whenAcritical angle
of incidence is reached since- in this very zone of flight, the
function of the gun has negative influence upon the engine

operation.

WARNING : The firing during the aircraft slide at any
flight regimes is forbidden

These controls shall be put ON for gun firing:

- on the main switchboard:

a. "BATTERY"
b. "ARMS"
- on the rear cockpit switchboard:
a. "ARMS"
b. "NETWORK"
. Ca "SIGNAL"

— on the circuit armament panel:

- 1991 . CHANGE 2 1-91
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a. "GS" (GUN)
b. "PYRO GS I"

- on the front cockpit centre pedestal:
"FIRE OPENING"

. ’ +
If the aircraft speed is over/4%%5*'lgxgg/per hr and the an-
gle of attack smaller than 5° then the advisory caption

" ‘#: " comes on. Cocking the gun GS shall be executed befo-
re fire opening by means of push-button "GS COCKING" situa-
ted on armament panel. On préssing it, the gun GS becomes coc-—
ked and the advisory caption nsTAND ALLERT" in both cockpits

‘illuwminate.

- Lift the guard on the front control stick and press the
trigger. If the symbol of "‘4:" is on, the fire becomes ope-
ned and the advisory caption "FIRE" in the rear cockpit co-

— mes ON.

Firing can be achieved using the GS gun and the PK-3 simulta-
heously. But, in addition to the above specified controls it

is necessary to put on the circuit-breaker PK-3 + GS.

2. Underwing machine-gun container PK-3

The aircraft is provided with installation used for suspen-
ding four machine-gun containers with machine-guns having ca-
libre of 7.62 mm, these containers can be suspended on both

the outer and inner pylons.

Non machine-qun containers are being delivered by manufacturer
The system of controlling the machine-gun containers, with
main undercarriage retracted and regardless of aircraft speed

provides air gunnery of any rate simultaneously from all the

containers or from any pair of containers chosen.

To bpen fire from the machine-gun containers, the following

controls shall be put ON: ‘

- on the main switchboard:
a. "BATTERY"
b. "ARMS"

1991 CHANGE 2 1-93
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- on the rear cockpit switchboard:

a. "ARMS"
b. "NETWORK"
c. "SIGNAL"

- on the circuit breaker panel:

a. "CONTROLLING"
b. "SIGNAL"
C. "EMERGENCY DROP"

- on the front cockpit centre pedestal:

a. "FIRE"

b. "PK-3-inner,outer"”
The advisory captions "LOAD SUSPENDED” will illuminate in
both cockpits.

’

- On the armament panel:
"CHOICE OF PYLONS" - inner, outer depending upon
determined mode of fire. A
"pK~3 COCKING, inner, outer”

The advisory captions "STAND ALERT" will come on in both cock-
pits. (Now both the machine-gun containers PK-3 are cocked).

-~ Lift the guard on the front control stick and press the
trigger thus opening fire the advisory caption "FIRE" in
the rear cockpit, shall come on.

- Emergency drop of machine-gun containers:
Under emergency, this shall be executed by means of emergen-
cy control systém in the same way as that of either rocket
or bombing equipment. Firing from PK-3 can be executed to-
gether with that of the machine-gun GS. In addition to the
above mentioned controls, switched ON it is necessary also
to put the switches "PK-3 + GS" on the armament panel. If

a failure occurs on the aircraft main generator, fire open-

ing from "PK-3 inner" becomes blocked. But this fire can

be opened if one puts ON the circuit-breaker "EMERGENCY

PHOTO + PK-3 INNER" situated on the front center pedestal.
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Si

ght and camera-gun eduipment

~ The sight equipment includes air gun-sight type ASP~3NMU-39

2

with tiltable reflecfive glass which enables to deflect

the gun-sight optical axis throug an angle of 0 to 207 in

the vertical plane.

. The gun-sight type ASP-3NMU-39 2 is designed for sighting
in "GYRO" mode or in "FIXED" mode for combat use of all va-

rious weapons carried on the aircraft.

Gun-sight main specifications:

Méximum angle of advance deflection, which can be set by

" the automatic system of this gun-sight, is 87,

Possiblé range of use of angles of inclination of the li-

ne of sight (inclination of reflective glass) in the ver-

tical plane from 0 to 16.5".

Adjustable distance from 198 to 880 yd /180 to 800 m /
Target span set on the gun-sight from 23 to 150 ft /7 to
45 m /.

Angular size of maximum diameter of aiming patern is 122

thousands of radian maximum.

" Angular size minimum diameter of aiming pattern is 17.5

- thousand of radian maximum.

In

in

in’

Angular size of constant diameter of aiming pattern in

"FIXED" position is 132 thousands of radian.

Angular size of the diameter of the ring of mechanical

sight is 132 thousands of radian.

order to put the gun-sight into operation, it is necessa-

ry to put ON the "ARMS" and the "NETWORK" switches situated

the rear cockpit and the "ASP-FKP", and "ARMS" switches

the front cockpit with these set, one can see the depi-

"ction of the aiming pattern /ritides) in the gun-sight via
the reflective glass. The brightness of the aiming pattern

is controlled by an illumination rheostat of the gun-sight

1-96
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1 2

aiming pattern.

To put the gun-sight to "GYRO" mode, set the switch "GYRO-
FIXED" on the gun-sight head to "GYRO" position.

Camera-gun FKP-2-2Alocated on the gun-sight head is designed

for monitoring the results of aiming during camera-gunnery

.against both ground and air targets, for monitoring the re-

sults of fire with non-guided rocket against ground targets

and those of bombing from a dive altitude.
Camera—gun main specifications:

- Width of film used: 35 mm

—~ Film filling in one magazine: 1.7 m

- Quantity of shots in one magazine: 60

- Rate of taking the shots: 4-6 shots per s.
- Exposure time of all the film: 12 s.

- Dimensions of a shot: 24 x 24 mm

- Objective focal lenght: 75 mm

‘= Maximum distance of target having dimensions of 33 ft -

880yd /10 m: 750-800 m./
- Maximum distance of target having dimensions of 66 ft
1430 - 1640 yd /20 m: 1300 - 1500 m /.

Camera—-gun type FKP-2-2 is fed with electric power via the
"ARMS™ and "NETWORK" switches in the rear cockpit and the
"ARMS", "BATTERY" and "LAUNCH" switches in the front cockpit.
The camera-gun is actuated by pressing the push-button of
camera-gun situated on the front part of the control ctick

in the front cockpit. It takes simultaneously the gun-sight
aiming pattern and a target. The camera-gun actuation is sig-
nalled by the revolving of a signalling disc on the film ca-
sings The camera-gun can also be actuated by means of the
trigger situated on the front control stick during gun/rocket

3

firing or bomb dropping.

Check on Control Systems of Arms

While checking the electrical circuits for the control of
the launching of non-guided rocket, banb dropping, and simuiJ

1921 CHANGE 2 i
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r jation of launchingof the guided missiles, when on the
ground, thereis a need to switch OFF the circuit-breaker
"CONTROLLING" (this puts the clocking of combat use of non-
guided rockét and bombing equipment and simulation of laun-
ching the guided rocket projectiles out of operation for
£1ight speeds lower than 170 KTS /310 km per hr/).

The sequence of checks of control system of arms is specified

in corresponding chapters of armament description.

| WARNING E

It is mandatory to put ON the circuit-breaker "CONTROLLING" be-
fore suspending the bombs of loading the rocket launchers UB-

16~-57 UMPe.




SECTION 1

M -
SAFETY EQUIPMENT

The escape of crew members in crash situations is enabled by a

pyrotechnical jettisoning of the canopies and an ejection system.

CANOPY JETTISONING SYSTEMS

These systems are the same for both cockpits. Each system com-

prises the pyromechanism actuated by pyro-cartridge type PK-3M
-1, the éylinder for unlocking canopy locks, two telescopic cy-
linders for emergency canopy jettisoning, pipes, pull-rods, and

four canopy locks.

The canopies can be jettisoned in flight by means of ejection
levers situated on ejection seats, by means of levers for inde-
pendent jettisoning situated on the right side of both cockpits
as well as by means of the levers for normal unlocking of the

canopy locks.

~

Ejection System

It is composed of ejection seat, telescopic ejection mechanism,
and of the accelerating rocket engine. The outer cylinder for

telescopic ejection mechanism forms the guides of ejection seat.

General view of ejection seat is shown in Fig 1-43.

Ejection Seat

It comprises the frame, seat cup, and head-rest. In the seat
head-rest, there is stored a stabilizing parachute which is ac-
5 tuated by means of a special mechanism. This parachute is desig-
{ ned for stabilizing the pilot and seat motion during the initial

section of descent.

Placed in the seat pan is a box with emergency ration (type ND-
39 LD). ln.the back section of the seat is stored the main pra-
rachute for the pilot. The seat type VS 1-BR/LD is provided
witl, integrated fastining system when the basic part is a para-
- chute carrying syste:i. Special straps situated inside the cock-
pit act as restrainers during ejection. One end is attached to

Lﬁho cockpit flocr, while the other one is attiched to the seal |

i 1 -700
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of automatic devices. In addition to this all the locks of the
seat can be Separated manually by the pilot. The lever for ma-
nual~separation is situated on the right side of the seat pan.

Behind this lever is a lever for the unlocking the seat to en-
ablé'ejection through canopy. On the left side is a lever for

fastening the shoulder straps, a switch for seat height adjust-
ment containing a mechanism for angular setting of the accele-
rating rocket plus a joint oxygen/communication connector. The
seat pan front side is provided with a twin handle for comman-

ding ejection.

Telescopic ejection mechanism

It is situated behind the ejection seat. Accelerating rocket
engine is under seat Pan. A fully dressed pilot should not ex-
ceed 108 kg and the "sitting" of a pilot should not be over

98 ctm.

The electrical blocking system for ejection removes the danger
of collision with the other or either of the canopies during
ejection. If necessary, it is possible to put this system OFF.
The switch for unlocking the seats is situated on the right

console in both the cockpits.,

EJECTION

If a'decision to eject is made, the pilbt is to grasp the twin
firing handle with both hands, squeeze the hnlocking hand-rails
and pull them continously upwards until the seat begins to move.
The rest of the operation up to pilot hanging on his chute is

automatic. Sequence is shown in fig. 1-44 .

Any opcration of seat System in fig. 1-44 is marked either with
4 number or a lettcr and the Ssequence and manual relation are
marked with arrows. It is assui..d that the pilot is sufficient-
ly feri)i-r with the scat designe and for this reason, the sc-

[ qvence of operation of the seat conponents will only be desri- |
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bed briefly.
For the ejection envelope, see fig. 1-45,

For the effect of angle of bank upon the height required for se-
paration while the aircraft is occupied by two or one pilot,

see fig. 1-46 and fig. 1-47.

Squeezing and pulling the double firing handle Causes

a) Blocking the lever for canopy causes jettisoning and seat
ejection handled in the other cockpit as well as unlocking

the ball lock of his own firing handle.
b) Firing the pyromechanism for harness retraction unit. (PDRP)

c) Firing the pyromechanism for canopy jettisoning (POP); open-
ing the cockpit locks and lifting the canopies.

d} Unblocking the telescopic ejection mechanism (TVM) by the jet-
tisoned canopy. ‘

e) Unlocking the firing mechanism of URM-1.

f) Firing the telescopic ejection mechanism (TVM)

g) Seat motion .

z) Disconnecting the emergency pack ND-39 LD from the harness

should de done before touchdown.

| WARNING I

On contact with the ground but before disconnecting TP-lock,

disconnect the hoses of mask (helmet) from oxygen apparatus
KP-52 M by pulling the red tongue situated on the ring of

instrument in forwards direction.

1-:02
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EMERGENCY CANOPY JETTISONING
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SECTION 1
GENERAL VIEW OF EJECTION SEAT 1

1

"

10

7

=9

8

Head-~rest
Emergency ration pack
Main parachute

Leg fasteners

. Manual separation lever

Seat unblocking for ejection through canopy glass
Go-forward lever

Scat height adjustment switch

Weicht scttinag knob

Joint of communicatio: mcans

Twin ejection handl.

Ficure 1 - 47
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SECTION I

SEQUENCE OF OPERATIONS OF SEAT MECHANISMS DURING EJECTIONING
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SECTION I

Double-seater

The time cince decision making to abandon the aircraft up to
the moment of aircraft abandonment by the first pilot amounts

to 2 seconds and another 1 second longer for the other pilot.

Minimum height for safe ejection with VS 1 - BRI/L at different
angles of bank (two-seater)

Angle of ¢ bank
: 1“Uoo 4 = 9 q/ 8=.90
“r
P 3
T
1 4000
i 1200% -
\
1000+
\ -45°
'E "3000
=
F3
pu of 800 +
Q
©
2
= -30°
©
¢ gopt 2000
S
: ) E
£
E
400+
_15'
+1000
2001
500 [KTS)
0 20 w0 400 BT
T T e + + —+
0 200 40 6CJ 800 10C3
equivZ i al oir spee ! \'ussz.//r..—)

Fig. 1 - 46
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Single-seater

The time since

SECTION 1

decision making to abandon aircraft till the

moment of aircraft abandonment amounts to 2 seconds.

Minimum height for safe ejection with seat VS 1-BRI/L at dif-

fe;ent angles

T
1200 - 4000

1000+
13000

800-

6002000

minimum altitude Hpip (m)

400

200+

Z |

of bank (single-seater)

Angle of a/e bank
=-90°

60°

45°

100 200 300 AD 500 4e(KTS)
J { { 1

T l§
609 8T

equiv='iot ¢l

1030
spes Y, { Lfr*»//h,—}

Fig. 1- ¢7
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PREPARATION FOR :FLIGHT

Refer to section V for all Operating Lmitations
concerning the aircraft and the engine.
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FLIGHT PLANNING

The perfomance Data in Appendix 1 contains all informations
about the aircraft such as estimation of fuel consumption, cor-
rected airspeed, engine setting and altitude for proposed flig-

hts and missions.

PROCEDURES

The procedures described in this section are given in detail, .
where possible. The same procedures are given in an abbreviatec

.

form in the pilot’s Checklist.

CONTROL AVAILABILITY IN THE TWO COCKPITS

The procedures given in this section refer to the ﬁilOt in the
front cockpit. The controls in the front cockpi:t are not fully
Q duplicated and available in the rear cockpit. Tne .pilot occu-
: pying the rear cockpit must therefore béar thic in miné ané in-
struct the crew member in the front cockpit to actuate, when
necessary, the following controls available in the front cock-
pit only:
- Power supply switches: "BATT", MAIN GENER", "EMERG GENER",
"INVI", "INV II", "INV III",
- Engine switches: "ENGINE", "ENGINE INDICATING EMERG" and the
ENGINE STARTING REGIMES /MODES/ SWITCHES.
- "TURBO STOP" SWITCH
- Compass slaving panel.
- DME switch and control Qanel.

- Air conditicning control panel.

.
|

NAV lights control panel.
- AGD/KCS switch.

- Anti-ice switches.
- HP radio and changeover switch.
- Ventilation suit temperature control switches.

- Pitot tube heating. 7 B
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-~ Flignt Recoraer switch

- Transponder /IFF/ control panel

- Vibration check pushbuttorn, indicator
- De-icing signal check pushbutton

CAUTION

The engine tnrottle fingerlift to retard the throttle from IDLE
TO STOP is avaiable in the front cockpit only. It is therefore
necessary thnat the front pilot be prepared to retaré the throt-
tle to STOP in case of an encine hot Start or at any other time
the engine must be shutdown.

PREFLIGHT CHECKS
BEFORE EXTERIOR INSPECTION

\OARARS

1. Cneck the general surrounding of the aircraft :
Chocks - In place ’

- Fuesl/Hvcaraulic leaks - None

- Fire Guarc¢ - In place
2. Form 781 - Check for aircrait status and proper servicinc
3. Ejection Seats - Inspect+carry cui the following checks

on the seza:t :

. Man/Seat separation lever saferv-wired in the rear position
. Normzal ejectior channel indicazor is aligned with red mark
- Sprinc hooks of static lines are fastened in ths rincs of

'3 central static lines
- Blocking line of ejection is locateé irn head-res:t ané with
the spring hook fastened to the yoke of canopy
- Rinc cI static line of the parachute timer is fasteneé tc
the ninge on the seat richt side

WARNING

Incorrect connection of the sheort and long static lines of
the saving parachute to the hinge causes :

- in case of unconnection cof the short static line during
ejection the undesirable pause in parachute releasing

- in case of unconnecting of the long static line /in case
of emergency releasing of the pilot - lever on the seat
right side/ the absence c¢f parachute releasing/.

‘ 4. Canopy and Seat pins - Installed
’ 5. Pilot Weight - Set
6. Fuel, Oxygen nad Voltage‘'lIndicators - check
7. Landing Gear lever - Down
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SECTIOT.

€. All Unguarded Switches-0ZI:
9. Emergency Levers - Forward and safety-wirec.
10. all Circuit Breakers - On /up position/.

11. Flight control lock - Removec.

. CAUTION |

Stronag tailwind can cause an exhaust gas temperature increase

and aggravate an incipient fire condition.

EXTERIOR INSPECTION

The exterior inspection procedures are based on- the fact that

maintenance personnel have completed all pre-flight and post-

-flignht reguirements specified in the appropriate technicail pur-
lications. The pilot need not therefore repeat the same inspec-
tions except for certair items reguired in the interes: ci saie-

. .

INCSEZ SECTION

. 1. Rkir pressure Gauge - 0 to 250 kp/cm2 ~
2. Side panels - Closed ané Secured.
3. Nosewheel - Check the strui, tire andé nicroswitch
4. Gear Down 1light - Condition
5. DME Antenna - Condition
FUSELAGE RIGHT SIDE
1. Canopy - Condition
2. Rir Intake - Clear
3. Speed Brakes - Retracted and condition
4. Right Main Gear - Check strut, tire, brake assembly anc
' gear down light.
L * 5. VHF Rdo Antenna/STBY/- Condition
6. ADF Antenna - Condition
7. Wing - Condition
£. Underwing Tanks - Condition
9. Pitot tubes and static ports - Condition
1C. Landing light ' - Condition
El. Position light - Concitior

[



SECTION I
N
1
INTERIOR INSPECTIONS
1. Battery/External power - On
2. Standby Intercomm -~ On
3. Crew Retractable Steps - Stowed
4. Paraschute Harness, Zero delay
" lanvard hook, oxygen and radio
connectors, Anti G suit and Hel-
met chin strap - Fasten and adjust
5. Oxygen system - Check /PRICE/
6. Fuel shut-off lever - Forward and quarded
7. Sarrp Switch - Off
8. Pitot tube selector - Main
9. Throttle - Full and free movement /adjust fric-
tion/ ‘
10. Landing/Taxi light Switch- Off
. l1. Parking brake ~ Neutral
k 12. G-meter - Reset —
13. Landing Gear lever - Down
14. Pitot-Heat buttons ~ Off
lb. Alrspeed/mach indicator - Check
17. Altimeter - Set field elevation
18. Radio Altimeter - Condition
19. Artificial horizon - Condition
20. Pictorial Nav Indicator - Condition /Set VOR/ADF/
21. Vertical velocity Indicator - Zero
22. Radio magnetic indicator - Condition /Set VOR/ADF/
, 23. Clock - Set
& 24. Engine instruments - Condition
25. Cabin Pressure/Altimeter - éondition,‘chéck field elevation
26. Voltammeter ~ Check battery voltage /21.6-24 Volts/
27. Compass slave switch - Slaved
CENTRE PEDESTAL

[2. Trim Indicator -Condition _
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3. Main Brake Pressure Indicator - Concition
4. Emergency Brake Press. Indicator - Condition
5. Error Introduction levers - Off/Left side/

RIGHT INSTRUMENT PANEL

Airscoop
Pressurization/Aircon lever
VOR/ADF

IFF

Navigation lights
Air-cond/De~icing

Emergency Engine instruments
Seat Unblocking Switch
Emergency levers

Hydraulic gauge

Caution and Warning lights
All circuit breakers on the
auxiliary switchboard

RT 12 changeover switch

START CHECKS

N
.

o> W
.

Radio
Radio
Seat and Canopy pins

Engine switch

switch

Auto,
Off
Off
Of:
As required
of

set temperature

(1Y

- Off

Off /guarded/

Forward and safety-wired
Condition

Test /Adjust brightness/

On
Guarded

On /request engine start/
Off

Removed

On /"DON'T START" light out/

Do not start the engine if the "DON'’T START" Warning light

does not go out after approximately 5 secs.

5.

Check GEN, EMERG GEN,

CANOPY - ON

ATRCON and OIL PRESS Warning lights - Blinking

Sarrp switch
Throttle

Battery/APU voltage

On

Stop

Check /21.6. volts minimum/

J
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-

Do not attempt to start the engine using the battery if battery
voltage is less than 21.6 volts.

9. Signal for start -

10. Rear Canopy - Closed

11. RIO-3 Cover - Removed

ENGINE_ START
1. Turbo Start button - Depress for 2 sec and release
2. TURBINE STARTER.light - On /20 sec max/
3. Engine start button and clock-Depress for 2 sec and release
4, Throttle - Idle
5. 15TH SEC - 22-26% RPM

If the HPC RPM does not rise within 8 seconds and attain a mini-
mum of 22% within 15 seconds after depressing the engine start
button, abort the start by retarding the throttle to STOP.

6. 18TH-25 SEC ~ Ignition

If there is no ignition /as indicated by EGT rise/ within 25 se-
conds, abort the start by retarding the throttle to STOP.
7. EGT - 550°c Max

0
>
c
=
o
4

.......................

ches the maximum limit, immediately retard the throttle to STOP.

1f EGT exceeds 550°C during engine start on the ground it is
necessary to check setting of the temperature regulator in the
LIMITATION mode with the aid:.of the PKPT test set.

8. 41.5-44.5% RPM - Turbine starter light out.

vvvvvvvvvvvvvvvvvvvvvvvv

......................

If the turDOStarrte is not disconnected after 45 seconds when

HPC RPM is 44.5%, abort the start and place the Turbostop-s-
witcn to STOP.
"9.Idle RPM - 567 1.5%
-



r

.......................

the throttle to STOP.

10.

. If

re

0il Pressure

tard the throttle to STOP.

11. Caution and Warning light panel-

12.

APU

AFTER ENGINE START CHECKS

1.

2.,Pressurization/Airconditioning

3.
4.
5.
6.
7.

8.
9.
10.
11.
12,
13.

15.

16.
17.
18.

L}9.

Canopy

lever

Generator switch
Emergency generator switch
AGD/KCS switch

INV I, II, IXIIswitches
Wingtanks switch

k10-3 switch

Radio switch

VOR I and VOR II switches
Radio Altimeter/Markerswitch
DME switch :

VOR/ILS Control panel

ADF Control panel

IFF Control panel

Airconditioner
De-icing
Navigation 1lights

DME control paneil

SECTION 11

'T

If the engine does not attain idle within 50 seconds retard

- 2kp/an2/minimum at idle/

at idle,

Out

Disconnect

~Closed and Locked /lights out/

Fully forward /light out/
On
Oon
On
On
On /if the wing tanks are
suspended/

As
On
On
On
On

On /refer to section IV for

required

functional test/
On /refer to section IV for
functional test/
On /refer to section IV for
functional test/
Automatic
As reqguired
As required

On /as required/
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MINIMUM TURNING RADIUS AND GROUND CLEARENCE

DISTANCES IN METERS

125

FIGURE  2-1 2-10




CHECKS BEFORE TAXIING

10.

11.
12.
13.

Aileron trim
Elevator trim
Flight controls

Brakes

Power

Voltammeter

Tanks light/s/
Hvdraulic pressure

Speedbrakes

Flaps

Throttle

Taxi

SECTION I1-

_J

- Neutral

- 2 Marks down

- Check for free movement and correct
response of elevators, ailerons
and rudders.

- Apply

- 85% RPM /check engine instruments/

- 28.5 volts

- Out

- lBS—lSOkpﬂmF/both main and emerg/

Check normal and extended positi=-

ons. Confirm with crew chief.

-~ Check LANDING and "UP" positions
and set to TAKE OFF. Check indica-
tor and confirm with crew chief.

- Idle

- Request

Differential brake pressure-Check

TAXTING

YTy VY Y Y Y Yy ryYrrvyrrryyrry,

. CAUTION

AAAAAAAAAAAAAA AdAA i

AAAAALA

. Taxi must be made with the canopies closed.

. Check .
are clear of
Wheel chocks

1.
2.

"PARK EMERG BRAKE"

obtstacles,

lever

that the areas behind and to the sides of the aircraft

personnel or other aircraft.
- Removed

- Release

—t80—85%

Taxi at the lowest practicable RPM and at moderate speed.

To move awav from the chocks, avoid the use of excessive RPM.

Once the aircraft has started moving, retard the throttle to

IDLE so-as to prevent blowing foreign objects which may injur?

2-1
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ground crew or cause damage to equipment on the ground.

4. Flight Instruments - Check for proper bperation of the com-
passes, the turn needles and the ba-
lance balls.

PRE-TAKEOFF CHECKS

| 1. Aileron trim - Neutral
| 2. Elevator trim - 2 Marks down

3. Airbrakes - = In

4. Flaps - "TAKEOFF" position

5. Fuel gquantity and Tank lights-Check

6. Flight and Engine Instruments-Check

7. Oxygen —Check guantity and set the dilu-~

ter switch as required.
. If the aircraft must be operated on the ground under conditions

10.
11.
12.
13.
14.

l WARNING I

Parachute Harness

Hydraulic pressure

of carbon monoxide contamination /Such as when taxiing directly
behind another aircraft or during operation with the aircraft
tail pointed into the wind/, use oxygen with diluter lever at
100%.

8. Hood /Canopy/ - Closed + locked, handle forward, light out

The instrument flying hood must be kept in the retracted position
throughout the takeoff

and landing phases in order to ensure safe

ejection in case of an emergency.

9.

- Tight anu locked
¢ 2
-135 - 150kp/am” /both main and emerg./

Caution and Warning panels- Check, lights out

Controls

~ Check

Pressurization/Airconditioner lever - Fully forward

Safetyv pins

- Check removed
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LINE UP CHECKS
1. Nosewheel - Straight
2. Artificial Horizon - Erect
3. Heading Systems - Check
4., Altimeter - Check field elevation
5. IFF ‘ - ALT
ENGINE RUN-UP /First flight of the day/
Throttle - Idle /note fuel pressure/
2. Throttle - Slam to maximum /no stagnation/
/note fuel pressure at 106.8%-1/
3. Throttle - Idle /Geceleration time should
be 5 sec/
4. Request for takeoff
5. Throttle - Max and simultaneously hack clock

/acceleration time should be 9-12
sec at max fuel pressure minus 10%/

TAKEOFF

Before starting the takeoff roll, mentally go tnrough the

"Abort" procedure and relevant takeoIl: data.

1. Engine instruments - Check

a. RPM-Within limits

b. EGT-Within limits

c. 0il Pressure-within limits.

d. Caution and Warning lights-out
2. Wheel Brakes - Release

Maintain directional control by differential braking. The rud-

der becomes effective at approximately 30 KIAS.

3. At 90 KIAS, smoothly raise the nosewheel. For an aircraft
in clean configuration, the aircraft becomes airborne at
approximately 110 KIAS. .

4. Gear UP ~ positively airborne
Check that the green landing gear indicator lights are out.

Mechanical indicators - Check
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The landing gear should be completely up and locked before rea-
ching the limit airspeed. excessive air loads may damage the lan-

ding gear doors and prevent their subsequent operation.

5. Flaps Up ~ 140 KIAS minimum /check for retra-
ction , eletrical + mechanical in-

dicators/

CROSSWIND TAKEOFF

During a crosswind takeoff, use the same procedures as for nor-
mal takeoff. However, it is recommended that the ailerons is
put into the wind moved upwind and the nose wheel lifted off at
the recommended speed in the performance Data manual to improve
aircrarft controllability. During the takeoffroll, the aircraft no-
se tends to crab into wind. Be prepared to apply rudder pressu-
re to keep the takeoff 'roll straight down the runway until the
aircraft is -airborne.. After breaking grouna, be prepared to

counteract aircraft drift.

The crosswind effect increases as a function of the external sto-

res.

CLIMB
Refer to the performance data manual for climb speeds, distances
travelled in the climb, time to climb and fuel consumption. Main-

tain the best climb speed for minimum time to altitude.

After retracting the flaps, retard the throttle to 103% and main-
tain a S-degreé nose-up attitude until the best initial climb
speed of 220 KIAS /wide needle/« is attained. The first turn out
of traffic will be made at a minimum of 200 KIAS and 500 FT AGL.
1. Oxygen system - Check pressure and blinker
2. Flight and Engine

instruments. - - Check
Check

w

. Hydraulic pressure

4. Cabin Altimeter - Check
[5. Altimeter Set ONE _

2-14
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TAKEOFF /TYPICAL /

/\_\/‘/\ — N
A g AR =3
FIRST TURN OUT OF TRAFFIC

/MIN 500¢t AGL,SPEED 200 Kts /

FLAPS 0° BUTTON-PUSH

LANDING GEAR LEVER UP
/POSITIVE CLIMB/

L LIFT OFF AT APPR 110 KIAS

LIFT NOSE WHEL AT ———-——

APPR 90 KIAS

MOTE:
PRDCEDURE IS BASED

ON A MAXIMUM TAKEOFF
MASS 4600 kg

1. WHEL BRAKES-HOLD

2. RUN UP-PERFORM

3. THROTTLE 70 MAX POWER
L WHEEL BRAKES-RELEASE

2-15
FIGURE 2-2
I
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LEVEL OFF

As soon as practical after levelling off, accomplish the following:

1. Fuel quantity ~ Check
2. Oxygen - Check
3. Engine Instruments - Check

4. Location Identify

CRUISE

For cruise data, refer to the "Performance data". The throttle
may be slammed open when reguired, for a rapid acceleration but
the engine life and characteristics will be maintained longer if
the throttle is operated slowly and abrupt RPM variations kept to

a minimum.

FLIGHT CHARACTERISTICS

'For information regarding the aircraft flight characteristics, re- ~—-

fer to section VI.

DESCENT

Refere to the "Performance data" for recommended descent speeds,
time regquired, fuel consumed and distances travelled in the des-

cent.

In flight phases where it is required to retard the throttle to
IDLE, be careful the throttle fingerlift is not lifted and the
IDLE position inadvertently exceeded.

1. Fuel guantity - Check

2. Flight and Engine instrument$ - Check

3. Radio -~ Request rejoining instructions
4. Altimeter - Reset as required.
5. De-icing - As required

APPROACH TO FIELD

1. Caution and Warning panels - Check N

L



o~

. Fuel guantity -
Hydraulic pressure -
. Landing light -

Shoulder and lap straps -

Visors -

\lO\U’!.bbJN——I

. Plan the approach

APPROACH AND LANDING

| WARNING '

In flight phases where it is re

IDLE, be careful the throttle £
LE position inadvertently excee

refer to fig 2-3

INITIAL

1. Speed -~ 250 KIAS
2. Altitude - 1 500 AGL

SECTION 11

-

Check

135-150 kp/cm2
As required
Tight

Down as required

quired to retard the throttle to
ingerlift is not lifted and the ID-

d. For a normal landing procedure,

BREAK

1. Throttle - Idle

2. Spreedbrakes - As required

DOWNWIND

1. Landing Gear - Down /below 180 KIAS/. Check the three gear
advisory lights and the three mechanical in-
dicators for, confirmation that the gear is
down and locked.

2. Sgeédbrakes —- Retract if extended /check indicator/.

3. Wing Flaps - T/O /below 160 KIAS/. Check the corresponding
light and the two.mechanical indicators for
confirmation.

L _
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NOTE

The flaps will NOT extend if speed is above the flaps limiting
speed. /170 KIAS/

4. Hydraulic Pressures - Check.l35—l53]qybm2/main and emerg/.
5. Throttle - As required to maintain 150 KIAS
/95-100%/.

FINAL TURN
1. Before starting the final turn: Wing Flaps - LAND /check cor-
responding indicators/.

2. Throttle - As required to maintain 135 KIAS
minimum.
FINAL
NOTE

When established on final, it is recommended that a minimum of
70% RPM be maintained in order to obtain optimum engine accele-

ration if required.

1. Speed ~ 120 KIAS minimum
2., Altitude -~ 400 FT AGL minimum
3. Landiné light ~ As required.

4. Threshold speed - 110 KIAS

5. Touchdown speed - 95-100 KIAS

When full underwing tanks of 350L are carried, increase final

approach airspeed by 15 Kts.

NORMAL LANDING

Throughout the final approach phase, use the airspeed indicator
and the runway as primary references. For landing speeds and
ground run distances, refer to the Performance bata. If runway
length and conditions permit, an aerodynamic braking mav be car-
ried out to conserve brakes and tires. To perform an aerodyna-
mic braking, increase the' aircraft pitch attitude after touch-
down by graaually pulling the control stick to the full aft po-

sition. Lower the nose and bring the nosewheel in contact withuJ

2-18
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the runway before the elevator becomes ineffective /approxima-
tely 70 KIAS/. Start braking by gently increasing pressure on
the brake lever and maintain directional control by use of rud-

der. At a speed below approximately 60 KIAS, use diffential

braking to maintain directional control.

WARNING

. The wheel brakes will operate ONLY when the nosewheel is in
contact with the runway.

. To regain control of the wheel brakes in the front cockpit
after its operation from the rear cockpit, the front brake le-
ver must be completely released and then re-applied.

. Be prepared to use the emergency brake lever if there is no

response from the normal lever.

MINIMUM RUN LANDING /Optimum braking/

o ( For minimum run landing, fly an accurate final approach and
touchdown speeds. After touchdown, lower the nosewheel, retract
the flaps and push the control stick fully forward. These ac-
tions will put more weight on the wheels reducing tire skidding
in case of anti-skid system failure. Apply brakes gently in a
single smooth application with constantly increasing lever pres-

sure as the speed decreases.

CROSSWIND LANDING

Crosswind landings may be peformed by using normal landing pro-
cedures. However, while using normal approach speeds, counteract
drift by using the crab or the upwind wing down methods or by a
combination of both, to keep the aircraft ground track aligned

with the runway, levelling the'‘wings just prior to touchdown.In

case of strong crosswind and /or gusting wind with possibility
of windshear, it is recommended that the flaps be maintained in
TAKE-OFF position on landing to improve aircraft lateral control and
to obtain, if reguired, a quicker increase of "airspeed with engi-
ne thrust. After touchdown, keep the control stick upwind and lo-

wer the nosewheel smoothly to the runway as soon as practical,

2-189
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maintaining a centre line track with rudder and, if required,

moderate use of differential braking.Crabbing at the moment of
touchdown must be avoided. If a heavy weight landing must be ma-
de, bear in mind that the maximum rate of sink to touchdown,
within the aircraft structural limits, is considerabiy higher
with increased weight than with normal landing weight. A strai-
ght-in approach should therefore be flown with airspeeds spe-
cified in the performance Data, using power to control the sink
rate. Flare should be gradual and touchdown smooth. A stall
prior to touchdown could result in an abrupt and uncontrollable
increase in sink rate with possibility of exceeding permissible

limits.

vvvvvvvvvvvvvvvvvvvvv

AAAAAAAAAAALAAAAAAAAALA

The vertical velocity indicator readings are subject to a re-

markable lag; they are therefore reliable during an approach

L but not in transient phases such as during the flare and con-

tact with the runway.

USE OF WHEEL BRAKES

NOTE

The anti-skid system regulates the hydraulic pressure delive-
red to the "brakes in order to obtain at any time the maximum
coefficient of friction between the wheels and the runway for

any aircraft configuration.

To minimise brake wear, brakes should be used as.sparingly as
possible. Care should be exercised to take full advantage of
the length of the runway during landing or aborted takeoff. Al-
though the-anti-skid system opérates automatically during bra-
king thereby minimising the possibility of a locked wheel, hea-
vy wheel braking will lock the wheels more ez2sily when there is consi-
derable 1lift on the wings than when the same pressure is ap-
lied with the full weight of the aircraft on the wheels. If the
anti-skid system fails and a locked wheel is suspected, momen-

| tarily release the brake lever and then continuously ré—apply.

L J
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Rough braking when the anti-skid system has failed may cause
damage of the under carriage main wheel tyres. Therefore in
case of anti-skid failure it is necessarg to brake interrupti-

vely.

GO-AROUND

Make the decision to go—-around as early as possible and do not
hesitate to use maximum power. If conditions do not permit an
aerial go-around, do not attempt to keep the aircraft off the -
ground; continue to fly the aircraft to touchdown an proceed
as follows:

1. Advance throttle to MaAX.

2. Speédbrakes - In, if extended

3. Flaps - T/O

4. Establish takeoff attitude /approx 80/

5. Landing Gear -Up/with positive climb indications/.

6. Flaps - Up /140 KIAS minimum/

7. Landing light - As required

8. Trim - as required

9. Check the LG, Spreedbrake and flaps position indicators.

NOTE

If a touchdown is made, lower the nose slightly, avoiding nosew-
heel contact with the ground and accelerate to takeoff speed,
then establish takeoff attitude and allow the aircraft to fly
off the ground.

TOUCH-AND-GO LANDING

The following procedure is to be adopted when a normal landing
has been attempted with the main wheels in contact with the

runway and another approach and landing is desired.

1. Thro@tle -Max.

Spreedbrakes - In, if extended /Check indicator/

[\

w
.

Flaps = -.T/O /Check indicators/
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SECTION 1
LANDING AND GO AROUND / TYPICAL /

— 1
i DOWN WIND
SPEED BELOW 180 KIAS
LARDING GEAR DOWN
SPEED BRAKE IN
ELAPS _ TI0 [BELOW 160 KIAS)
THROTTLE AS NECESSARY T0 MAINTAIN
B0 KIAS /95-100%/
NOTES
® MAINTAIN APPROACH SPEEDON FINAL
UNTIL LANDING IS ASSURED
® N PRESENCE OF GUSTY WIND ADD
HALF THE VALUE OF THE MAX
FLAP-UP GUST T0 FINAL APPROACH SPEED
140 KIAS min
BREAK
THROTTLE -:;ni \ —
SPEED BRAKE - “\_ |SPEED 250 KIAS
L
BANK 50-to 60 Y \\ ALTITUDE 1500¢¢ AGL
\ x LANDING ~THROTTLE 96 = 100 %
\ 2\ ‘ GEAR-UP N
: \ TOUCHDOWN ' .
\ ’ SPEED - §5 t» 102 KIAS N O« N -
\ ; R
\ THROTTLE MAX
Y SPEEDBRAKE IN
. FLAPS 70
| THRESHOLD
\ SPEED - 110 KIAS —"
FLAP - DOWN
y \
\
' FINAL APPROACH
\ SPEED 120 KIAS MIN
\ ALTITUDE NOT LOWER
\ THAN 400 ft AGL
1 e
EINAL TURN —
SPEED 135 KIAS MIN
THROTTLE  AS REQUIRED /
NOTE
FUEL REQUIRED
FOR GO AROUND IS
APPROX 30 kg ‘
ESEEEMER G0-AROUND
| _J
| —

FIGURE 2-3

—
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4. Engine Instruments - Check

5. Continue as per normal takeoff.

WARNING

. Touch ana go landaings encompass all aspects of the landing

and takeoff procedures in a relatively short time. Be con-
stantly alert for possible aircraft malfunctions incorrect
procedures during these two critical phases of flight.

. The instrument flying hood must be kept in the retracted po-
sition throughout the takeoff and landing phases in order ’

to ensure safe ejection in case of an emergency.

ILS APPROACH /fig 2-4/

E ENTRY
1. Configuration - Cruise
e X 2. Speed » - 200 KIAS
\’.- j ' 3. Throttle - As required to maintain speed /91-85%/.

APPROACH TO GLIDESLOPE
1. Speed -~ Below 180 KIAS
2. Landing Gear- Down /Check light and mechanical ind;cators/.

3. Spreedbrakes- In, if extended /Check indicator/

4. Flaps - T/0 /Check light and mechanical indicator/.
Below 160 KIAS
5. Speed - 140 KIAS
Throttle - As requifed to maintain 140 KIAS.

7. Maintain speed and configuration until glideslope is inter-

cepted.

FINAL APPROACH /GLIDESLOPE/

1. Flaps - Down /starting descent/
2. Speed - 120 KIAS minimum
3. Throttle - As required to maintain 120 KIAS minimum

/95 - 100%/.



1LS APPROACH /TYPICAL/

MISSED APPROACH

THROTTLE
SPEED BRAKES
ATTITUBE
FLAPS

LANDING GEAR
FLAPS
THROTTLE

- MAX
- IN

- NOSE UP 8°
-1/0

- up

SECTION II

- UP, 140 KIAS MINMUM

-~ RETARD 10103% RPM TO
ATTAIN 200 KIAS -
THEN AS REQUIRED 70
MAINTAIN THIS SPEED
70 REGAIN THE MISSED
APROACH ALTITUDE

APPROACH 70 GLIDE SLOPE

AIRSPEED
LANDING GEAR
SPEED BRAKES
FLAPS
AIRSPEED
THROTTLE

- BELOW 180 KIAS

- DOWR

-IN

-T10 BELOW 160 KIAS

- 160 KIAS

~AS REOUIRED T0
MAINTAIN 140 KIAS

INTERMEDIATE
MARKER

FINAL APPROACHI(GLIDE SLOPE)

FLAPS - DOWN
AIRSPEED  -120 KIAS
THROTTLE - 95 %%

ENTRY

CONFIGURATION - CRUISE
- 200 KIAS
- 91~95% RPM

AIRSPEED
THROTTLE

&

OUTER
MARKER

FIGURE -4



VOR APPROACH

HOLDING

1. Configuration -
2. Airspeed -
3. Throttle -

PROCEDURE TURN

1. Bank Angle -
2. Airspeed -

PROCEDURE TURN COMPLETE
1. Airspeed - -

2. Landing Gear -
3. Speedbrakes -
4. Flaps -
5. Airspeed -
6. Throttle -

FINAL APPROACH

l. Flaps » -
2. Airspeed -
3. Throttle -

MISSED APPROACH

1. Throttle -
2. Spreedbrakes -
3. Flaps -
4. Attitude -
5. Landing gear -
6. Flaps -
7. Throttle -

L

SECTION I:

Cruise
200 KIAS
As required /approx. 95%/

30o max
200 KIAS

Below 180 KIAS

Down /Check indicators/.

In, if extended

T/0, below 160 KIAS

140 KIAS

As required to maintain 140 KIAS /ap-
prox. 95%/

Land
120 KIAS minimum
As reguired to maintain 120 KIAS /ap-

prox. 953%-100%/

Max

In, if extended

T/0 bglow 160 KIAS

8° nose-up

Up

Up /140 KIAS min/

Retard to 103% to attain 200 KIAS, then
as reguired to maintain 200 KIAS +o mis-

sed approach altitude
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HOLDING PROCEDURE TURN AND VOR APPROACH

J

PROCEDURE TURN
COMPLETE/PTC

SPEED-BELOW 180 KIAS
LG ~ DOWN
EPEED BRAKES~IN
PLAPS ~ T/0

SPEED ~-.140 KIAS
THROTTLE-AS REQUIRED

PROCEDURE TURN
PROCEDURE _TURN
BANK~30° MAX
SPEED - 200 KIAS

FINAL APPROACH
FLAPS - pomN
. SPEED - 120 KIAS MIN
THROTTLE - 95 g

HOLDING
—_——

CONYIGURATION-CRUISE
AIRSPEED - 200 KIAS
THRCTTLE ~ 90-92%

\ MISSED APPROACH

= MAX

THROTTLE

SPEED BRAKES - IN

FLAPS - Téo

ATTITUDE - 8~ NOSE-UP

LG - UP

FLAPS ~ UP /140 XIaS/

THROTTLE ~ RETARD TO
103% TO ATTAIN
200 KIAS,THEN AS
NECESSARY TO
REGAIN MISSED
APPROACH ALT

2-26
FIGURE 2-%
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RADAR APPROACH /Fig 2-86/

ENTRY

1. Configuration

2. Airspeed
3. Throttle

DOWNWIND

Configuration

1.
2. Airspeed
3. Throttle

4. Speedbrakes

BASE LEG

1. Airspeed

2. Landing Gear

3. Flaps
4. Airspeed
5. Throttle

FINAL TURN

1. Airspeed
2. Throttle

Cruise
200 KIAS

As required /approx 95%/

Cruise
200 KIAS

As required to maintain 200

prox. 95%/
Retracted

Below 180 KIAS

" Down
T/O /below 160 KIAS/

140 KIAS

SECTION 1:

-
[

KIAS /ap-

As required to maintain 140 KIAS /ap-

prox 95%/

140 KIAS

As required

FINAL APPROACH /Glideslope/

1. Flaps
2. Airspeed
3. Throttle

GO—-AROUND

1. Throttle

2. speedbrakes

3. Flaps
ttitude

o>

Land /starting descent/
120 KIAS minimum

As required to maintain 120 KIAS

Max

In, if extended

T/O
g°

nose-up
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RADAR APPROACH /T YPICAL /

r— BASE LEG
SPEED - BELOW 180 KIAS
LANDING GEAR - DOWN
SPEEDBRAKES - 1IN
FLAPS -1/0,BELOW 160 KIAS
AL T
SPEED - 1.0 KIAS hd
THROTTLE ~AS REQUIRE

APPROACH 7O GLIDESLOPE
SPEED - 160 KIAS
THROTTLE  + AS REQUIRED

FINAL APPROACH /GLIDESLOPE /
FLAPS

DOWN WIND
CONFIGURATION - CRUISE
AIRSPEED
THROTTLE

- 200 XIAS
-90-52

- DOWN
SPEED - 120 KIAS MIN
THROTTLE -AS REQUIRED
GO-AROUKND
THROTTLE - MAX
SPEEDBRAKES -IN
FLAPS -FLAPS T/0
LANDING GEAR -up
- FLAPS -UP NL0 KIAS MiN/
THROTTLE - RETARD TO\103% T0
ATTAIN 200\KIAS -
THEN AS REQUIRED 10
MAINTAIN THIS\ SPEED
10 REGAIN ms\msss/n
APPROACH ALTITUDE
ENTRY
NOTE CONFIGURAT ION- C RUISE
TYPICAL RADAR APPROACH AIRSPEED  -200KIAS
PATTERN REOUIRES SOkg THROTTLE  -50-92% RPM
OF FUEL
FIGURE  2-6

N o o,

3



SECTION 1!
r ' 1
S. Landing Gear - Up
6. Flaps - Up /140 KIAS min/
7. Throttle - Retard to 103% to.attain 200 KIAS, then as

required to maintain 200 KIAS to the
missed approach altitude.

AFTER LANDING CHECKS
After completion of the landing roll and when clear of the runway:

1. Landing/Taxi light - As required
2. Flaps - up

3. Spreedbrakes - In

4. Trims - Neutral

5. RIO-3 switch - Off

6. Tanks switch - Off

7. VOR/ADF/DME - Off

8. De-icing switch - Off

: ENGINE SHUTDOWN
Bl 1. Parking. Brake - Apply

vvvvvvvvvvvvvvvvvvvvvvv

Avoid applying the parking brake if hot brakes are suspected.
2. Pressurization/Air Cond lever - Off
3. Throttle

4. Engine rundown - Check /from 10% to O RPM-10 secs HPC;
15 secs LPC/

Stop

5. All unguarded switches - Off

6. Battery - Off

7. Canopy - Open

8. Seat Pins ' -~ Insert /Safety/

BEFORE LEAVING THE AIRCRAFT

1. Wheel Chocks - Int*place

2. PARKING brake - Release when chocks are in place
3. Oxygen valve - Close

4. Disconnect all personal leads and lock the control stick 1ii
desired.
Leave the aircraft

5
6. If required, close and lock the canopy.
(2. Form 781 - Complete. _

(o)
i
[}
w
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FRONT COCKPIT INSTRUMENT PANEL

M
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
29.
30.
31.
32.
33.

(%}
<J

Accelerometer

PVD heating

U/c attitude indicator

U/c controller

Emerg. drop

Altimeter KEA-130

Speed indicator - Machmetr
Warning panel

Horizon AGD-1

Variometer - turn-indicator

Combined tally system of crash situations
Direct compass

Caution panel

Indicator KDI 572 of DME

KCS alignment

Revolutions indicator

Indicator of exhaust gases temperature
Catch of antireflection sScreen

KNI 582 indicator

Three-pointer indicator

Fuel indicator

SECTION I

-

Control panel of air temperature in ventilating suit and .air

shower

Air shower ‘
Radicaltimeter indicator UK-5FM
Navigational indicator KPI-552
Board clock

Cockpit overpressure indicator

Indicator of engine vibrations

Sockst for connection oif board panel vibrator

Voltammeter

Stand-by RDO

IGURS  Z-7 JSHEET 2/
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FRONT COCKPIT LEFT CONSOLE

8 12 B w155 16 2T 3B 19

FIGURE 2-8 /SHEET 17/ 5-39
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12.
13.
14.
i5.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

39.
40.
41.

SECTION LI

Filter AD-5

Cock of suit ventilation
Automatic AD-6E

Oxygen shut-off valve

Controller of oxygen delivery
Ground test of helmet overpressure
Cock of helmet ventilation

Fuel shut-off lever

Radio control change-over box

Radio control box

Arrestment of throttle handle

Latch of "STOP" position

Throttle handle

Controlling and tally system of landing £flaps
Check up on IV-300

Push~button of fire extinguishing

Lever of emergency and parking brake

Oxvgen indicator IK-52

Oxygen pressure indicator in helmet M 2000
Lever of cockpit locks

Push-button of engine starting

Switch of engine. cutting off

Switch of emegergency fuel circuit .
Push-button of air generator SAPHIRE-5 starting "TURBO"
Switch of air generator SAPHIRE-5 stopping - "TURBO STOP"
Change~over switch for engine starting mode
Search lights switch

Outer source connection teli-tale lamp
Control of speed brakes

Push-button of transmission of radiostation

Change-over cock of PVD /main and emergency/
Film movement control of SARPP
Switch of registering apparatus SARPP

FIGURE 2-8 /SHEET 2 2 -33
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FRONT COCKPIT RIGHT CONSOLE

9/}’

{ |

/

6/15 14

/

2512 13 29 301
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FIGURE



10.
12.
13.
14.
15.
17.
18.
19.
20.
21.
23.

24.
25.
26.
27.
28.

29..

30.

SECTION I

Main switchboard

Lever of emergency canopy jettisoning

Lamps of desk illumination

ADF change~over switch

Push-button of checking the heating of sensor RIO-3
Change-over switch of Marker-Sensitivity

MKR test '

Circuit RT-12 braker

Auxiliary switchboard

Lever of pressurizing and air-conditioning system
Switch "ENGINE INSTRUMENTS IN EMERGENCY"™

Unblocking the ejection seat

Control of de-icing system

Control of navigation lights

Emergency extension of U/C

Emergency extension of landing tlaps

Emergency extension of stand-by generator
Interconnection of main and emergency hydraulic circuits
Rheostat and control push-button of central tally system
Double pressure gauge of main and emergency hydraulic
circuits

Control RT-12 change.over switch

Control box of NAV I

Control box of ADF

Control box of transponder

Circuit-breaker RDO S-BY

Control box of KHF 950

Circuit-breaker and fuse KHF

FIGURE 2-§ /SHEET 2/ 2-35



SECTION 1;
FRONT COCKPIT CENTRE PEDESTAL
( )
\ b g §

Check up on W
fire tell-
taling \\\\ () C)

£ 1

5

1

S Yun

T

;

— BALANCE — ~~_ Double pres-
. sure gauge

Tell-taling LONGITUD.  LATERAL of brakes
the central -
nosition of T~ =
iiiiéiig EE n Emergency
. 'i'i :gslpr?oﬂ] ~—_ pressure
Indicator —] = gauge of
of the posi- ~‘§*"‘EE brakes
tion of the
trimmer for

lonaitudinal
trimming

FIGURE 2-10
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INTRODUCTION

Aircrews should be completely familiar with all emergency
procedures contained in this section. Special emphasis should
be placed on knowing those procedures or steps of emergency
conditions that require immediate action or where reference to
the aircrew check list would be impractical.

These procedures are pPrinted in BOLD FACE /CAPITAL LETTERS/.

Verbal konwledge of BOLD FACE procedures is not necessary,
however, it is MANDATORY that all aircrews commit to memory

the full intent of the action indicated and the proper sequence
of steps.

The nature or severity of the encountered emefgency, weather
conditions and overall operating conditions may reqguire
modification of procedures. It is therefore essential that air-
crews determine the best course of action based on the recommen-
ded procedures, existing conditions, common sense and their

own capability.

When an emergency occurs, three basic rules are established
which apply to air borne emergencies:

1. Maintain aircraft control

2. Analyse the situétion and take proper action.

3. Land as soon as possible/practicable

The meaning of "Land aS Soon As possible" /ASAP/ and "Land As
Soon As Practicable” as used in this section is as follows:

Land As Soon As Possible /ASAP/ - Emergency condition are urgent
and require an immediate landing at the nearest adequate air-
field.

Land As Soon As Practicable - Emergency condition are less urgent
and in the pilot's judgement, the degree of emergency may be

such that an immédiate landing at the nearest airfield is not

necessary.
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CONTROL AVAILABILITY IN THE TWO COCKPITS

The procedures given in this section refer to the pilot in the
front cockpit. The controls in the front cockpit are not

fully duplicated and available in the rear cockpit. The pilot
occupying the rear cockpit must therefore bear this in mind
and instruct the crew member in the front cockpit.

The following controls/items are available in the front cockpit
only:

-All switches!;except ARMS, on the Main Electrical control panel
~Aircondition and airshower control

=~Armament control panel

~Vibration check function

-RT-12 - EGT-regulator swith

-Volt.Ammeter

—-Compass slave function

-Pitot heating

-0il temperature

-Turbo-stop-switch

-IFF

—-SARPP

-Circuit breakér panel

~Standby-compass

~Parkinyg prake
—Arrestment of TH

1991
CHANGE ]



The latch of "STOP" position for prevent of movement the
throttle handle from position "IDLE" to position "STop"
has in the front cockpit the form of turning round lever

and in the rear cockpit the form of springed push pin.

It is necessary that the front pilot be prepared to turn
round the latch and to move the throttle handle to position

"STOP" in case of an engine hot start or at any other time

must be shutdown.

The springed push pin in the instructor cockpit prevents to
cadet unintentional engine shutdown in the front cockpit.
When it is occupied the front cockpit only, then the springed
L push pin in rear cockpit the throttle handle releases.

GROUND OPERATION EMERGENCIES

GROUND EGRESS

In any situation where rapid abandonment of the aircraft is

required, proceed as follows -

-4a

L

1981 CHANGE 1
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1. COCKPIT DEPRESSURIZE
2. CANOPY - UNLOCK MANUALLY AND OPEN

l WARNING I

On the ground it is not recommended to jettison the canopies

by use of the canopy jettison lever, because they might fall

back and injure the crew.

In all cases using the canopy jettison lever will arm the

ejection seat and an unintentional ejection may occur.

3. PARACHUTE HARNESS - UNLOCK
4. RADIO/OXYGEN - DISCONNET AT ORK 9 JOINT
5. ORK 9 - DISCONNECT FROM LAP BELT
6. BATTERY - OFF

7. AIRCRAFT ) - ABANDON

ENGINE FIRE DURING START OR ON THE GROUND

If the FIRE warning light /C + W panel/ illuminates or other
signs of fire are detected, immediately perform the follow steps:
1. THROTTLE - STOP
2. ENGINE SWITCH - OFF

If fire persists:

3. FUEL SHUT-OFF LEVER - CLOSED
FIRE EXTINGUISHER BUTTON-DEPRESS
5. GROUND EGRESS - PERFORM

Refer to Ground Egress procedure in this section.
NORMAL BRAKE SYSTEM FAILURE

In case of failure of the normal brake system, braking is
accomplished by using the emergency brake. Use the emergency
brake with care to avoid a blown tire.

The anti-skid system is de-activated.

L N _
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In case of normal brake System failure perform the following
step: ‘

1. Emergency brake lever -~ pul2

Y Y Y Y Y Y Y Y Y Y Y Y Y YY)

CAUTION |

AAAAAAAAAAAAAAAAAAAAAAA

YYYvrryy

Do not use the emergency brake from both cockpits simulta-
neously.
TAXE OFF EMERGENCIES

The takeoff phase of operation extends from the time of brake
release until an aircraft has attained best climb speed with

flaps up.

ABORT

If an emergency occurs before the aircraft is airborne and
the pilot decides to abort, his actions will be determined by
such factors as aircraft speed, remaining runway length,
availability of arresting gear and the conditions causing the

abort.

Normally the following procedure will be accomplished:
1. THROTTLE - IDLE

2. OPTIMUM BRAKING- APPLY

ENGINE FAILURE DURING TAKEOFF

If an engine failure occurs during takeoff the pilot must
use his own discretion regarding any critical situation that
may arise. The fpllowing procedure will apply:

If decision is made to stop:
1. ABORT

If takeoff is continued:

1. THROTTLE -  Max
2. EMERGENCY FUEL SWITCH - ON
3. EXTERNAL STORES - JETTISON /if necessary/
L _
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With the automatic fuel control eliminated /aggregate 4000/

either a flame-out or excessive EGT may occur,

is not moved with care.

RPM and EGT are to be kept within

ments.
If thrust is not sufficient for flight:

4.

5.

FORCED LANDING - PERFORM
or
EJECT

ENGINE FIRE DURING TAKEOFF

If decision is made to stop:

1.
2.
3.

ABORT
THROTTLE - STOP
FUEL SHUT-OFF LEVER - CLOSED

If fire persists:

4.
5.
6.

Refer to Ground Egress procedure in this section.

If

1.
2.
3.
4.

FIRE EXTINGUISHER BUTTON - DEPRESS
ALL ELECTRICAL SWITCHES - OFF
GROUND EGRESS - PERFORM

takeoff is continued:

THROTTLE - MAX

EXTERNAL STORES - JETTISON /if necessary/

LANDING GEAR - RETRACT

THROTTLE - REDUCE RPM /above 1500 ft AGL/

If fire is not confirmed:

5.

&)

O m 9 O H
. . . .

[y

LAND - ASAP /continually checking for fire/.

fire is confirmed:

THROTTLE - STOP

FUEL SHUT OFF LEVER - CLOSED

FIRE EXTINGUISHER BUTTON - DEPRESS
FORCED LANDING - PERFORM

or

[o%)

when the throttle

limits by throttle adjust-

i
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10. EJECT

Refer to Forced landing and Ejection procedure in this

section.

EXTERNAL STORES - EMERGENCY JETTISON

. BATTERY - CHECK ON

2. RESPECTIVE EMERGENCY JETTISON SWITCH - ON /DROP/
3. External Stores light - Out

BLOWN TIRE DURING TAKEOFF

The decision to continue or abort the takeoff will depend
on the speed of the aircraft at the time of tire failure, weather
and runway conditions, surrounding terrain and arresting gear
available. 4
If decision is made to stop:
1. ABORT
Refer to Abort procedure in this section.
Directional control will become difficult. Therefore, immediate
corrective action must be taken by using rudder and differential
braking. The load on the blown tire has to be reduced by full
deflection of the control stick to the side opposite the blown
tire.
After the aircraft has come to a stop:

1. Engine shutdown - Perform
If take off is continued:

1. GEAR AND FLAPS - DO NOT RETRACT
2. AIRSPEED - 160 KIAS MaX

Apply brakes after airborne to stop wheel rotation.
For landing refer to landing with a Blown Tire /Main GEAR/ proce-

dure in this section.

LANDING GEAR RETRACTION FAILURE

If the landing gear fails to retract partially or completely after
moving the landing gear handle to up, proceed as follows:

1. Air-speed .~ Below 180 KIAS

L_Z' Landing gear handle - DOWN ]
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3. Gear C/B‘s =~ Check ON
4. Electrical and Mechanical indicators - Check
5. Land ~ as soon as practicable

FLAP RETRACTION FAILURB

1. Airspeed = Below 160 KIAS
2. Flaps Prevous position - Set

3. Eelectrical + Mechanical indicators - Check
4. Land - As soon as practicable

BIRD INGESTION

If the aircraft encounters a flock of small birds and one or
more birds are ingested into the engine, but the engine does
not stall, the throttle MUST NOT be moved until the aircraft has

reached a safe altitude.

If a flame-out occurs and engine condition and altitude permit,
perform a Hot airstart. Immediately prepare for landing by ente-
ring one of the key points of the Forced Lénding pattern. The
throttle has to be moved slowly and pProgressively.

WARNING

= Eject rather than attempt a Forced Landing
- If at any time duriné the Flame-out approach, conditions do
not appear ideal for a successful completion of Landing:
\ \
EJECT

INFLIGHT EMERGENCIES

ENGINE FAILURE DURING FLIGHT
Engine failure is defined as a loss of thrust, causeq by complete
engine failure or a flame-out. Complete engine failure, which rarel-

Occurs, is internal damage to the engine such s ‘engine seizure —

3-9
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or explosion. It is normally indicated by rough engine
operation, abnormal noises and increased EGT.

A flame-out is generally due to improper fuel scheduling caused
by fuel system malfunction or improper fuel management.

The pilots analysis of the condition of the aircraft, type

of emergency and his proficiency are of prime importance

to determine the course of action.

1. Throttle - Stop

2.. Non essential electrical eguipment -~ Off
3. Descend - Below FL 200

4, Airspeed - 200-240 KIAS

If flame-out was not due to Mechanical Failure: /indicated by
low EGT, windmilling RPM, absence of noise and vibration/

5. Airstart - perform

Refer to airstart procedure in this section.
If flame-out was due to Mechanical Failure: /identified by noise,

vibration, explosion, RPM zero/

6. Forced Landing - Perform
or
7. Eject

Refer to Forced Landing procedure in this section.

1 WARNING I

Do not restart the engine, if failure is due to mechanical or

material failure.

RESTART DURING FLIGHT /MAIN FUEL CCT/

If a flame-out occurs which is mot accompanied by fire, explosion,
overheat, strong fuel fumes in the cockpit, heavy vibration

or other conditions indicating mechanical or material failure,

an air-start should be successful. An airstart should be

performed at an altitude below FL 200, at an indicated airspeed
‘0f 160 to 190 KIAS /sapphire 5 airstart/ and 240 KIAS /wind-

milling autorotating/.
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Windmilling RPM for a Sapphire 5 airstart should be below
15% RPM, for windmilling autorotating 15% or above, at an
altitude below FL 200. A}l nonessential electrical eguipment
should be switched off.

With Turbo Starter /Sapphire 5/

1. Throttle - Stop
2. HPC RPM - Below 15%
3.

4, Turbostart Button - Depress
5. Turbostart Light - Check On

6. Engine Start Button - Depress

After 5 seconds:
7. Throttle - Idle
8. EGT and HPC RPM - Check rising
Unsuccessful Airstart:
Stop the engine immediately if one of the following occurs:
- No ignition after 25 sec
- EGT exceeds 600°C

- RPM stagnation or dropping
NOTE

The engine starting cycie is automatically deactivated 35

seconds after having pressed the engine start button.
However, perform the following steps:

9. Throttle - Stop

10. Turbostop swith - On

11. Engine stop switch - On
A new starting attempt must not be made sooner than 45 secconas after
the throttle has been placed to stop to assure draining of the

tailpipe of excess fuel.
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WARNING

A whole restarting cvcle takes up to 60 seconds after the

turbostart button has been depressed.

With windmilling RPM /FL 200 and bel~w - 15% min/.

1. Throttle - Stop
2. Establish glide - 240 KIAS
3. Engine =tart Button - Depress

After 5 seconds:

4., Throttle - Idle
5. EGT and HPC RPM - Check rising

I WARNING I

The airspeed has to be kept constant or slightly increasing to

avoid excessive rise in EGT.
Unsuccessful Airstart
Refer to condition and procedures mentioned under airstart with

Turbo Start /Sapphire 5/.

NOTE

Only the Engine Stop switch has to be switched ON.

ALTERNATE AIRSTART /EMERGENCY FUEL ccr/
With Turbostart /Sapphire 5/ Establish a glide with 160-190 KIAS.

1. Throttle’ - Stop

2. HPC RPM - Below 15%
3. .

4. Turbostart Button- Depress
5. Emergency Fuel Switch - On

6. Turbo start Light- Check ON
7. Engine Start Button - Depress

Afzer 10 seconds:

98]
|
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8. Throttle - Set at EFS Triangle
9. EGT and HPC RPM - Check Rising
10. Turbo Stop Switch - ON at 41.5-44.5% HPC RPM

.......................

With the Emergency Fuel circuit switched ON the Automatic
FUEL Control /Fuel governor 4000/ is deactivated /By-Passed’.
The throttle has to be moved with care to avoid a flame-out,

stall or excessive EGT.
Accelerating the engine from idle to normal should take a mini-
mum of 15 seconds or 2% per second. RPM and EGT have to be
kept within limits by throttle adjustments.
HPC RPM -56% minimum below FL 65

-60% minimum above FL 65

-103.2% maximum
Shutdown the engine, if HPC RPM drops below 54.5% and per-

fprm a new airstart after 45 seconds.

l WARNING '

Emergency Fuel Circuit has to be maintained till landing.

Shutdown the engine after clearing the runway.

Unsuccessful airstart:

Refer to condition and procedures as mentioned under airstart
with Turbostarter /Sapphire 5/.

With windmilling RPM /FL 200 and below -15% min./

1. Throttle - Stop

2. Airspeed - 249 KIAS
3. Emergency Fuel Switch - ON

4. Engine Start Button - Depress

After 5 seconds:
5. Throttle - Set at EFS Triangle
6. EGT and HPC RPM - Check rising

Unsuccessful Airstart:

Refer to conditions and procedures mentioned under airstart ] _—
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with Main and Emergency Fuel Circuit.

In all cases, if Restart attempt is unsuccessful:

1. Throttle - Stop

2. Start procedures - Check

3. Engine Restart - Attempt /after 45 seconds/
AT
. CAUTION |

A new starting attempt must not be made sooner than 45 seconds
after the throttle has been placed to STOP to assure draining

of the tailpipe of excess fuel.

HOT AIRSTART
An immediate hot airstart can be attempted at any altitude and

airspeed.

The most favourable conditions are however found at an
altitude below FL 200 and at an indicated airspeed of 160 to
190 KIAS which provides a windmilling RPM of 15% and lower.

When engine flames out /RPM and EGT falling/dropping/

1. THROTTLE - IDLE
2.
3. TURBO and ENGINE START BUTTONS - DEPRESS SIMULTANE-

OUSLY.
WARNING l

A complete restarting cycle takes up to 60 seconds after the

Turbostart Button has been depressed. If engine Restart fails-

at 700 ft AGL /ONLY for HOT Airstart/ -

4, EJECT
ENGINE FIRE DURING FLIGHT
If the FIRE warning light illuminates, proceed as follows:
1. THROTTLE - IDLE
Check for presence of fire by the following indications:
- Smoke, fumes or heat in the cockpit

- Engine RPM loss, high EGT ]
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- Fluctuating fuel pressure and RPM

- Unusual engine noise or vibration
- Smoke trail behind the aircraft
If the fire warning light illuminates and then goes out

proceed as follows:

2. FIRE WARNING CCT - CHECK

AAAAAAAAAAAAAAAAAAAAAAA

If the test confirms that the circuit is defective, the

wiring could have been damaged by an existing fire.

If fire is not confirmed:

3. LAND - ASAP, CONTINUALLY CHECKING FOR FIRE.

If FPire is confirmed:

1. THROTTLE - STOP

) 2. FUEL SHUT-OFF LEVER - CLOSED

\ 3. CABIN PRESS/AIRCON - OFF —
4. AIRSHOWER - CLOSE

5. FIRE EXTINGUISHER BUTTON - DEPRESS

NOTE

It takes 5 seconds to extinguish an existing fire:

6. FIRE WARNING CCT — CHECK
FORCED LANDING — PERFORM
OR

8. EJECT

Refer to Ejection procedure in this section.

l - WARNING I

It is prohibited to restart the engine after fire extingui-

sher has been used.

EJECTION
Ejection attitudes

During any low altitude ejection, the chances for successful

L -
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-

ejection can be greatly increased by zooming the aircraft,

if speed permits, to exchange airspeed for altitude.

Ejection should be accomplished while the aircraft is in

a positive wings level climb whenever possible. This increases
the ejection altitude and adds an upward vector

to seat velocity, thus éllowing more time for seat/man separa-

tion and parachute deployment.

I - WARNING I

When circumstances demand an immediate ejection from low level,

no attempt should be made to adjust aircraft attitude at the
expense of further increase in sink rate and further height
loss.

Ejection altitudes

A safe ejection can be carried from groundlevel provided the
speed is 80 KIAS or above and the aircraft is in a level atti-
tude. To increase the escape chance it is strongly recommended
to use optimum altitude /3000 / and speed /135 - 160 KIAS/
whenever possible, especially when considering the high sink
rate possible. The lowest recommended minimum altitude is 6000
ft AGL if the aircraft is out of control and 3000 ft AGL if
in controlled flight.
Ejection speed
If the aircraft is controllable reduce to minimum practicable
airspeed. If the aircraft is not controllable, ejection must be
accomplished at whatever speed exists at the time when ejection
offers the only opportunity for survival. If conditions permit,
the recommended ejection speed is 135 to 160 KIAS in straight
and level flight.
BEFORE EJECTION
If time and conditions permit:

1. Notify crew member of decision to eject.

. Squawk Emergency Code 7700

o

(¥%)

. Declare distress N
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4. Turn aircraft towards unpopulated area
5. .Stow all loose equipment

6. Helmet visors - Down

7. Airspeed - Below 250 KIAS

8. Attain proper attitude

l WARNING I

Seat/Man entanglement may occur by simultaneous ejection.

Therefore advise other occupant of decision to eject. Occuoant
of the front seat should eject first whenever possible.
However, after jettisoning the canopies manually, the rear

seat occupant should eject first.
NOTE
If the front crew member ejects first aircraft longitudinal
stability is reduced due to the rearward shift of center of
gravity.
The proper ejection position is as outlined below:
- Feet - Backward

- Head press against headrest

- Elbows press against body

Keep the back as straight as possible

EJECTION PROCEDURE

1. EJECTION POSITION - ASSUME
2. EJECTION HANDLES ‘~ SQUEEZE AND PULL, SEAT STARTS
MOVING
NOTE

If the ejection handles cannot be pulled, it must be assumed
that the ejection mechanism is blocked. Continue squeezing and
pulling the ejection handles.

Unblocking will take place 0.25 to 0.45 seconds after ejection

seat has started moving.



vvvvvvvvvvvvvvvvvvvvv

AAAAAAAAAAAAAAAAAAAAAA

If the ejection handles remain blocked:

- Seat unblocking switch - Actuate

- Ejection handles - Squeeze and pull
starts moving

If'ejection is unsuccessful:
/System is unblocked, but canopy fails to jettison/

3. Canopy jettison lever - Actuate

SECTION 111

until seat

4. Ejection Handles - pull and Hold until seat

starts moving.

NOTE

Hold the ejection handles with your left hand and operate

the canopy jettison lever with the right hand.

If canopy jettison is unsuccessful:

5. Canopy - Manually open and push away

6. Ejection Handles- Pull and Hold until seat

EJECTION THROUGH CANOPY

starts moving

If it is not possible to remove the canopy by jettisoning or

manually perform the following steps:

Canopy - Ensure closed and locked
2. Instrument Hood - Retract /if extended /Front Cockpit
Only/

3. Handle for ejecting through canopy - Pull

4. Ejection procedure - Repeat

l WARNING I

A proper seat height adjustment has to be accomplished prior a

flight to avoid injury to the aircrew during ejection throcugh

the canopy.

EJECTION SEAT UNBLOCKING

L.
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1. Seat unblocking switch - Actuate

MAN/SEAT SEPARATION

If after Ejection, automatic Separation /Below FL 130/ does

not occur.

1. Man/Seat separation lever - Forward

NOTE

Man/Seat separation will be accomplished by pushing the seat

with both hands to the rear.

MANUAL BAIL OUT
If for any reason /e.g. ejection cartridge failure/ ejection is
not possible, a manual bail out has to be accomplished. In

this case proceed as follows:

S
1. Man/Seat Separation lever -~ Forward
2. Trim Nose Down '
3 . Canopy - Unlock manually and push away.
4 . Roll the aircraft inverted and push the control stick
forward
5 . Aircraft - Abandon
NOTE
Parachute Opening is accomplished by means of the NO-Delay
Lanyard /Length 4 m/ which is attached to the seat.
l WARNING I
In case of a malfunction of the NO-Delay Lanyard system or dis-
connection, the parachute must be opened by use of the parachute
D-ring /left side/.
Minimum height for a Manual Bail out is 800, with a maximum of
160 KIAS.
_J —_
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AFTER EJECTION

buring parachute descent:

. Canopy - Check
Oxygen mask - Release
Radio/Oxygen - Disconnect at ORK 9 joint

. ORK-9 - Disconnect from Lap belt

b W N e

Emergency ration - Release

NOTE

There is a 10 m lowering line with a plastic water tank at its
end and the emergency ration and a torch at 6 m. The lowering

line is connected to the parachute harness.

6. Landing position - assume
After Landing
7. Parachute Harness - Unlock

- PARTIAL POWER LOSS /RPM HANG UP/

If loss of power, drop of engine speed /RPM/ Or no endine reac-
tion to throttle movements is experienced, the Main Fuel Control
/Fuel governor 4000/ is defective. The engine has to be operated
through the Emergency Fuel CCT. Descent below FL 250.
The following procedure should be applied:

1. Throttle - TIdle

2. Emergency Fuel Switch - ON

YYYYYYYYY YYTYYYYYYY

> <
> <
L CAUTION
3 3

3

3
AR

With the Emergency Fueél circuit switched ON, the Automatic

Fuel Control /Fuel governor 4000/ is by-passed. The Throttle
has to be moved with care to avoid a flame-out, engine stall

[y

or excessive EGT.

Accelerating the engine from idle to normal range should take
a minimum of 15 seconds or 2% per second maximum increase.
RPM and EGT have to be kept within in limits by throttle adjust-
ments. Do not let the HPC RPM drop below the following limits:
EPC RPM - 56% - 1.5 minimum below FL 65

- 60%

I+

1.5 minimum above FL 65 ' _J
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-

Maximum RPM is 103.2% z 1 below FL 65 and 99.6% z 1 above

FL 65
If HPC RPM drops below 54.5%:

3, Throttle - Stop
4. Airstart - Perform /on emergency fuel CCT/
5. Land - ASAP

prrrre S AASRae: 3

3 CAUTION 3

If a turbostart is performed'when using the emergency fuel cct
the auto-disconnect function is deactivated when using the
Emergency Fuel CCT. Sapphire 5 has to be stopped at 43 I1.58
HPC RPM by placing the turbostop switch to STOP.

Emergency Fuel Circuit has to be maintained till landing.

NOTE

Switching to the Emergency Fuel CCT may be accompanied by an
abnormal noise, which is caused by a change in fuel pressure
/flow/. The fuel filter light may flicker and the caution
light FUEL EMERG DELIVERY is On.

ENGINE FLAME OUT

The symptoms of an engine flame out are:

EGT below 200°Cand RPM falling.

The most common causes are:

- No fuel supply due to a checked filter /FUEL FILTER Warning
light ON or engine switch or PUMP C/B OFF /DON "t START warning
light flashing/ or presence of ice at the engine fuel pump
inlet /NO warning light/

- Compressor stall at low IAS and high altitude .

- Fuel starvation due to prolonged inverted flight /DON T START
warning light ON/

- Ice, water or bird ingestion.
If the engine flames out, carry out a Normal airstart or HOT
airstart depenaing on altitude and urgency.

Refer to airstart procedures in this section.
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COMPRESSOR STALL

The symptoms of a compressor stall are:

- Decrease or drop in RPM with an EGT higher than normal or
rapidly rising

- Abnormal noises /acoustic bangé/

CYYYYYYYYYy YT YTy

>
. CAUTION

AdAdbddeAddAdAd bbb dddi

These abnormal noises may be erroneously interpreted as engine

4
AAAIALA

mechanical failure.

The most common causes of a compressor stall are:

- Concurrent effect of throttle slam at low IAS and high angle
of attack and the ADV /BOV/ or automatic acceleration valve
defective.

- 1Ice, water or bird ingestion

l WARNING l

If an immediate action is not taken, the RPM may drop gquickly,

the EGT will exceed the limits and turbine damage may occur.

A flame out is also possible.

Proceed as follows:

1. THROTTLE - IDLE
Successful stall clearing is indicated by a decrease in EGT to
normal values and absence of abnormal noises.
If stall clears:

2. Throttle - Set min practicable power

3. Land - ASAP
The throttle must-not be advanced if the stall conditions per-
sist.
If stall persists:

4. Throttle - Stop

5. Airstart - Perform /after 45 seconds/.
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FUEL SYSTEM MALFUNCTION /PRESSURE DROP/

The failure of the low pressure fuel pump is indicated by a
flashing DON T START warning light. The following precautions
have to be observed:

- Normal engine operation is only ensured up to FL 200

- Throttle has to be moved slowly from idle to 103.2% RPM
maximum within a minimum of 15 seconds or 2% per second.

- Avoid zero or negative G-conditions.

~ Engine acceleration/deceleration is not limited by aircraft
speed.

- If engine surge is experienced, reduce RPM.

The following procedure should be applied:
PUMP C/B and ENGINE switch check ON

If condition persists:

1. Descent below FI. 200
2. Throttle - 103% RPM maximum
3. Land - ASAP ' —

FUEL FILTER FAILURE

A clogged fuel filter is indicated by the illumination of the
FUEL FILTER warning light.

Proceed as follows:

1. Throttle - Set min practicable power.
2. Land - ASAP

Errrrrrerrrerrrrerer ¢

3 CAUTION 3

Avoid zero or negative G-conditions.

NOTE
The FUEL FILTER warning light may flicker shortly, when the

emergency fuel CCT is switched ON.

OIL SYSTEM MALFUNCTION
If the o0il pressure on the tripl engine indicator gauge arops

below 2 kpﬂm@ at RPM below 95% or below 3kp/cm2 abeve 95% RPM, | —
L
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proceed as follows:

1. Engine switch and respetive C/B - Check ON
2. Throttle - Reduce to minimum practicable power

3. Land ASAP

NOTE

The ENG MIN OIL PRESS warning light will start flashing,
when the oil pressure drops below 1.4 bar, when the oil
temperature reaches 202 t; ©°C or the oil purities have the
mass of 0,25 g /transmitter TSS/.The 0il pressure drops below
the minimum values during zero or negative G-flight, but
should restore within a short time. Avoid zero or negative
G-condition and abrupt maneuvers. With oil pressure at O bar
the engine will continue to operate for approximately 10

minutes.

EXCESSIVE EGT /ABOVE LIMIT FOR FLIGHT REGIME/

Rapid increase of EGT indicates a malfunction in the engine
operation. EGT regulator RT-12 starts its limiting function
when reaching an EGT 700°C when in flight with gear and flaps
UP. At this temperature the JPT 700°C caution light will
illuminate. If the temperature increases above 700°C, the

EGT regulator RT-12 is defective and should be switched OFF.

However, pilots action, noticing a rapid EGT rise with steady
RPM, should be as follows:
1. Throttle: - - 1Idle

If EGT can be maintained within limits - Land ASAP. If EGT

continues to rise: .

2. Throttle - Stop

3. Forced landing - perform
or

4. Eject
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- l WARNING I

If the JPT 730°C warning light illuminates be aware of a
possible fire hazard. Do not restart the engine due to

possible turbine damage by overheat.
NOTE

With the De-icing system in operation, maximum allowable

EGT is 705°cC.

SMOKE/FUMES IN THE COCKPIT OR ELECTRICAL FIRE

All unidentified odours in the-cockpit should be considerec
toxic. Immediately select 100% and EMERG. Oxygen. Start an
emergency descent below 10,000 ft QNH and vent the cockpit.

If smoke or fumes have entered the cockpit:

1. OXYGEN DILUTER LEVER - 100%
2. OXYGEN EMERGENCY.LEVER - EMERGENCY
3. DECLARE DISTRESS

4. EMERGENCY DESCENT - PERFORM /BELOW 1000 FT - QNH/’

5. COCKPIT - DEPRESSURIZE

l WARNING I

Depressurization may be followed by rapid canopy fogging.

I1f Electrical Fire is suspected:

6. FAULTY EQUIPMENT -~ IDENTIFY AND SWITCH OFF

vvvvvvvvvvvvvvvvvvvvvvv

......................

If the generators and the battery have to be switched off

this action will result in the loss of all electrical
equipment. It is therefore advisable to consider switching
off the BATTERY and MAIN GENERATOR will only lead to automatic
extension of the RAT. If smoke persists or becomes severe:
7. Canopy - Jettison h
8. Land - ASAP

L
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OXYGEN SYSTEM EMERGENCY OPERATION

If a sudden drop of oxygen pressure occurs OI difficulties
are experienced in breathing, unusual odors are noticed in
the inhaled mixture or the blinker does not operate above

FL 65, proceed as follows:

1. Oxygen shut-off valve - Check ON

2. Diluter lever - 100% Oxygen

3. Emergency lever - Emergency

4. Connections - Check security

5. Descent below 10000 ft /QNH/
6. Land ASAP

‘ WARNING I

Whenever hypoxia is suspected, immediately activate the para-

chute oxygen system, declare distress, Select Emergency Code
on IFF and descend below 10.000 £t ONH while checking the
oxygen connections. The cockpit has to be depressurized, if

necessary, and the oxygen mask removed.

NOTE

Emergency oxygen will last for approximately 10 minutes.

LOW OXYGEN PRESSURE /LESS THAN 30 kp/cmz/

To avoid contamination, the oxygen system should not be used

with a pressure less than makpﬂmF.If the oxygen pressure drops

to 30 bar, proceed as follows:

1. Oxygen interconnect valve - Open

NOTE .

The oxygen interconnect valve is available in the rear cock-
pit only.

If there is no oxygen supply:

2. Parachute oxvgen system - activate

3. Descent below 10.000 ft cabin altitude

2.6

L)
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4. Land - As soon as practicakble
NOTE

The emergency oxygen will last for approximately 10 minutes.
COCKPIT PRESSURIZATION/VENTILATION SYSTEM MALFUNCTION

A pressurization system failure is indicated by the illumi-
nation of the CABIN PRESSURE warning light. It may also be
- determined by physical sensations and increased noise in

the cockpit. If the Press/Aircon lever is in OFF /rearward/

position,  the AIRCON. OFF warning light will be flashing.

I1f both altimeters /Aircraft and cabin/ read the same altitude

when above 6500 ft MSL:

1. Press/Aircon lever - Check on /forward/
2. Airshower valve - Check Open

Besides these actions the pilot should check the following:

Aircondition switch /rear cockpit/
Inverter NO I and II

Aircondition C/B

Airshower C/B prrrrrrrrrrrrTTTRReY

Rapid pressure build up may occur when actutating the cabin
pressurization lever during the flight.

If failure persists:

3. Descent below 10,000 ft /QNH/

4. Cockpit - Depressurize
5. Airshower valve - Close
6. Land - As soon as practicable

CANOPY OPEN/LOST/BROKEN DURING FLIGHT

1. Visor - Down

2. Airspeed- Reduce to 145 KIAS

3. Descend - Below 10,000 ft /QNH/
4. Land - As soon as practicable



5. Final approach - 145 KIAS maximum
6. Landing speed - T/O speed + 20 KIAS maximum
If structural damage is detected or suspected, refer to

Structural Damage procedure in this section.

vvvvvvvvvvvvvvvvvvvvvvv

Maximum tire speed is 125 KIAS for unbraked wheels

MAIN GENERATOR FATILURE

Flashing of the GENERATOR warning light indicates the Main
Generator has failed. In this case, the RAT will extend
automatically, the warning light EMERGENCY GENERATOR will
flash shortly and then go out. A proper operation of RAT

is additionally indicated by a voltage out-put of 27-29

volts and an ammeter reading of + 5 Amps. The following steps

have to performed:

1. Main and Emergency Generator switches - Check ON
2. Emergency Generator light - Out
3. Speed brakes - Do not use

£

4 CAUTION

Extension of the speed brakes will disturb a proper airflow
to the RAT.
NOTE

If Emergency Generator light remains ON:

4. Emergency Generator switch - Recycle
5. Ram jet turbine - Extend
RAT will retract automatically provided the RAT emergency lever

<

is in RETRACTED position:

- When Main generator power is restored

- During landing, when the nose wheel touches the ground
/microswitch/

- During landing gear emergency retraction

3-2¢8
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r-MAIN AND EMERGENCY GENERATOR FAILURE _j
Main and Emergency Generator failufe is indicated by flashing
GENERATOR and EMERGENCY GENERATOR warning flights. In this
case the RAT may be in extended or still in retraced
positiona
Additional indications:

- The ammeter shows values below O indicating the amount of
load drawn from the battery.
- The voltmeter shows a decreasing battery voltage /less

than 24V/ according to the equipment in use.
The following steps have to be performed:

1. Main and Emergency Generator switches - Recycle

2. Ram jet turbine -  Extend

Emergency Generator operation is indicated by:
- Warning light EMERGENCY GENERATOR IS OFF
5

- Voltmeter indicates .28 il.o VOLTS

- Ammeter reading is approximately + 5A.

NOTE

If Main Generator power is restored, the warning light
GENERATOR will be OFF.
In this case retract the RAT by moving the RAT extension lever
forward.
If both generator lights remain on:

3. Non essential electrical equipment - OFF

4., Land ' -~ ASAP

AAAAAAAAAAAAAAAAAAAAAAA

In order to preserve battery life, the electrical load has

to be reduced.

The type of mission, altitude and other flight conditions will
determine which electrical equipment is necessary. Battery
endurance depends on the state of charge. With electriceal

load at minimum, battery endurance is approximately 15 /12/

— | _J
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minutes by day and 10 /8/ minutes by night.
If the voltage drops to 20V and less, the radio stops its
function and the gear and flaps have to be lowered by use

of the emergency circuit.

COMPLETE ELECTRICAL FAILURE

Complete electrical failure is indicated by a 0 volt-ammeter

reading. and no intercom/radio. The following essential

conditions should be considered:

- No warning or caution lights

- The low pressure fuel pump is inoperative

- Gear and flaps have to be lowered by use oi the emergency
circuit

- Only gear and flaps mechanical indicators are available

- Trim tabs, electrical instruments and radio eguipment are

inoperative

- No release of external stores possible
- Only the following instruments are available:
Accelerometer, mach-airspeed indicator, altimeter, clock,

cabin altimeter and standby compass, EGT and RPM Indicator.

INVERTER 3x36V FAILURE

Inverter 3x36 failure is indicated by a flashing INV 3x36V
FAIL warning light.

The following instruments are unserviceable:

- Triple gauge indicator

~ Fuel gauge

- Turn and bank indicator, VVvI

proceed as follows:

<

1. Emergency engine instrument switch -~ ON

NOTE

All items are connected to inverter PT 500.

INVERTER 115V FAILURE /NO I AND II/
Flashing of the INV 115V FAIL Warning light indicates a fai-

L _
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]
lure of inverter NO I or II or both. If either NO I or NO
2 has failed, all equipment is automatically transferred to
the servicable inverter. If no other warning light is illumj-
nated, check inverter NO I and NO II switches in ON position.
If the AIRCONDIT OFF warning light is flashing or the
OFF-flags on the radio altimeter and gyro compass /RMI/ are
visible then inverters NO I and II have failed.
In case of both inverter failure proceed as follows:

1. Inverter NO I and II switches - Recycle
The following items are lost:
INV. NO I - Aircondition, radio altimeter, ice-detector,

engine vibration.

INV. NO IT - Gyro Magnetic Compass, rocket firing.
INVERTER NO III FAILURE /PC 250-26V/
Inverter NO III failure is evident when the following systems
are out of function simultaneously:
VOR I, VOR II, ADF, HSI /KPI/ and RMI /KNI/

1. Inverter NO III switch - Recycle

NOTE

If only the artificial horizon in the front cockpit is unser-
viceable, the rear cockpit piiot has to check the error intro-
duction levers.
INVERTER PT 500 /3x36V/ FAILURE
If the artificial horizon OFF light illuminates without having
pressed the slave button, a failure of the PT 500 inverter
must be suspected.
1. AGD - KCS switch /Main electrical panel/ - Check ON
2. C/B PT 500 — Check ON

¢ CAUTION

If both switches are found in ON-position .the information of
the artificial horizon are suspected unreliable.

ATIRCON SYSTEM MALFUNCTION
A failure of the aircondition system is indicated by a sucicien__J
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increase or decrease of cockpit air temperature.

SECTION 1IT

1. Temperature control switch - Manual Cold/Warm
/1-2 sec/
2. Temperature Control Switch - Neutral

The inverter NO I switch and CB”s aircondition and de-icing,

airshower have to be checked in ON position.

If malfunction persists:

1.

3. Airshower valve -~ Close
4. Cockpit pressurization - Seal and/or depressurize

/as necessary to control temperature/

AAAAAAAAAAAAAAAAAAAAAAA

Before depressurizing the cockpit preferably descend below
10,000 ft QNH.

In case of temperature sensor failure /placed behind the tur-
bocooler/ the information screen "AIRCONDIT. EMERG" will il~
luminate. The failure occures in the regime cockpit cooling
Oor in the circuit of airshower and ventilating suit only.

The temperature of delivered air will be changed in the ac-
ceptable limits according to the temperature of ambient air

and engine regime,
NOTE

When the aircondition/pressurization lever is in OFF position
/rearward/ the warning lights AIRCONDIT OFF and CABIN PRESSURE
will flash/illuminate.

PITOT STATIC SYSTEM MALFUNCTION

Dirt or ice accumulation on the pitot booms will cause the
Static and dynamic pressure instruments to give inaccurate
indications. If the problem cannot be solved by the pitot
heat, it is recommended to request for a chase aircraft or
use known power settings. Height information can be obtained
from the radio altimeter at 2500 ft and below.

1. Both pitot heat buttons - ON
If failure persists:

2. Error introduction valves /R/C-Check/function position/

3. Standby pitot tube - Select



-
4. Fly known power settings
5. Land - As soon as practicable
The following power settings will provide these speeds:
90 - 896% - 215 KIAS BObO - 15,000 ft
95 - 99% - 215 KIAS Above 15,000 ft
90% - 189 Kias . Circuit-gear and flaps retracted
82 - 85% - 170~180 KIAS Gear lowering speed
85% - 140 KIAS Base/final turn -gear and flaps
down

95% - 130 KIAS Final

STRUCTURAL DAMAGE CHECK

Structural damage may be attributed to various causes and
may lead to different results. Therefore, it is impossible
tO prepare general instructions applicable tc all cases

and necessary actions in case of damage.

In cases where the aircraft is still controllable, the follo-
wing instructions will help the pilot to make the best of
the specific situation. This procedure covers a Structural
damage on the structure, surfaces and tail section caused
by exceeding the maximum allowable vertical acceleration
/collision with another aircraft, bird impact, obstacle,
etc/.

During high speed flight there is danger the damage is
extended by the ram pressure and excited by buffet leading
progressively or immediately to disintegration. During the
transition to lower airspeeds, damage on the tail section
may lead to premature loss of controllability.

The following procedures will apply:

Notify ATC of your intentions:
2. Climb to at least 8500 ft AGL /if practicable/
at a controlled airspeed

(V9]

Simulate a landing approach /normally a straight-

in full flap approach/

B
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4. Determine airspeed at which aircraft becomes diffi-
cult to control /minimum controllable airspeed/
Do not change aircraft configuration
Maintain at least 20 KIAS above minimum controllable
airspeed during descenﬁ and landing approach.
7. Fly a power-on straight-in approach requiring mini-
mum flare. Plan to touch down at normal speed or
10 KIAS above checked minimum control speed, which-

ever is higher.

I WARNING l

If the aircraft is not controllable in landing configura-

tion - EJECT

MAXIMUM GLIDE

The flight characteristics of this aircraft with a dead engine
are normal and rapid trim changes are not necessary. The
recommended glide speed is 135-145 KIAS.

For maximum glide distance with a dead engine refer to figure

3 - 1.

EMERGENCY DESCENT

Special emergencies such as oxygen supply system failure may
force the pilot to perform an emergency descent, which will
result in high descent rates. When performing an emergency
descent at the maximum allowable airspeed or mach number

+he throttle retarded to idle and the speed brakes extended,

descent rates of more than 20,000 ft/min can be expected.

[
YYYY Y YYYYYYYYYYYYYryYey 3

o 3
> -
3 CAUTION 3
> -
> -
.......................

The pullout must be initiated early enough to recover from

the dive.

Refer to Dive Recovery Chart, Section VI.
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SECTION 171
=
1. Throttle - 1Idle-
2. Speed brakes - Out
3. Pitch attitude - 25° dive
4. De-icing - ON, if necessary
5. Heat-Rheostats - Warm
6. Speed - Maximum allowable, for the given

configuration

HYDRAULIC SYSTEM FAILURE
MAIN HYDRAULIC SYSTEM PRESSURE LOW

Illumination of the HYD SYST FAIL warning light iﬁdicates

a pressure drop in the main hydraulic system to 60 g bar
and less. A hydraulic leak in the main system or a hydraulic
pump failure is to be suspected. The emergency hvdraulic
system has to be checked and monitored immediately.

The following systems are lost:

- Speed brakes
- Normal gear lowering
- Normal flap lowering
- Normal brakes
- Anti-skid
Refer to Emergency gear and Flap extension in this section.

l WARNING l

Do not fill the main hydraulic system from the emergency

hydraulic system by using the accumulator interconnect lever.
There will be no pressure available for emergency gear

[

and flap extension.

EMERGENCY HYDRAULIC SYSTEM LOW

In case the pressure in the emergency hydraulic system is low
/i.e. after using one of the emergency circuits/ this svstem

can be refilled by using the folling procedures:

J
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K
1. Accumulator interconnect lever - Move backward
When the emergency hydraulic'pressure gauge shows 135 bar
min
2. Accumulator interconnect lever - Move forward

LANDING EMERGENCIES

FORCED LANDING -
l WARNING I

If no adequate runway is available, eject rather than

attempt a forced landing. If the decision is made to attempt
a forced landing, it is extremely important that the pilot
devotes sufficient concentration to establish a satisfactory
forced landing pattern. The recommended procedure is
illustrated in figure 3 - 2.

The overhead pattern offers the most accurate control of the
touchdown point and should be utilized whenever possible.

However, the pattern may be entered at any convenient point.

WARNING

If, at any time during the flame out approach, conditions

do not appear ideal for a successful completion of the landing
- EJECT.

Enroute to high key:

1. External stores - Jettison, if necessary
2. Speed brakes, gear ‘and flaps - Retracted

3. Airspeed .= 135 KIAS

4. Throttle - Stop

5.

Fuel shut off lever - Closed

[3

NOTE

- Leave the engine switch in ON position in order to have
VvVI and turn bank indicator available.
— The RAT will provide electrical power throughout the whole

glide speed range.

L g -
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]

- For every 5000 ft of altitude the glide distance is

approximately 7.5 NM.
- Below 10,000 ft, the sink rate is approximately 1700 ft

per minute.
HIGH KEY

1. Altitude - 3 000 £t AGL min.

2. Landing gear - Up

3. Landing gear electrical and mechanical indicators -
Check

4. Airspeed - Reduce to 135 KIAS

NOTE
The hyvdraulic pump will still produce pressure at a redu-

ced rate for the main hydraulic system, provided the

engine has not seized due ‘to mechanical failure.

UV TUVIVUUIYUUUTOOTO T

If the main hydraulic system does not show enough pressure
or the RAT has failed and the battery voltage is less than
20V the landing gear and the flaps have to be extended using

the emergency hydraulic system.

LOW KEY
1. Altitude - 2000 ft AGL min.
2. Airspeed - 135 KIAS
3. Flaps - as required, depending on hvdraulic
availability
NOTE

- If a landing outside of an airfield is attempted, leave
the landing gear up.

- If the flaps have to be lowered using the emergency —J

3 - 38



hydraulic system, the T/O position /250/ is not available.
The flaps will be blown down to the Land position /440/

directly. It is therefore recommended to blow down the

flaps only when a safe landing is assured.

At a decision height of 800 ft AGL decide on continuing

the Forced landing or EJECT.

FINAL APPROACH /Landing assured/.

1. Airspeed - 135 KIAS /120 KIAS min/

2. Flaps - As required

3. Speed brakes-as required, /to steepen final/

4. Aimpoint - 1/3 down the runway

PALAAAAAAAAAAAA‘AAA‘AAAA

Speed brakes may not be available due to insufficient

electrical or hydraulic power.

TOUCHDOWN ’

1. Airspeed - 100 - 110 KIAS
2. Optimum braking- Apply

.......................

Normal brakes may not be available due to insufficient

hydraulic pressure.
After aircraft has come to a stop:

3. Aircraft - Abandon

PRECAUTIONARY PATTERN

The precautionary pattern should be flown

a risk of engine failure or flame out. The primary objective

when there is

of this type of pattern is to land the aircraft safely

in the first attempt with the least amount of risk. The

precautionary pattern is flown similar to the forced landing

pattern with the following exceptions:



SECTION III

FLAMEOUT LANDING

7
e . FROZEN OR WINDMILLING ENGINE
® APPROACH AT 340°
. 10 _REACH HIGH KEY POIN]
WARNING EXTERNAL STORES- DROPPED
IF IN FINAL AT B00 f{, REACHING THE SPEED BRAKES~IN
RUNWAY IS JUDGED IMPOSSIBLE : EJECT SPEED - 135 KIAS
— /\
P = BASE LEG-1200ft
T | SPEED-135KIAS
= — ‘ FLAPS- AS REQUIRED
HIGH-KEY POINT-3000 ft
SPEED:135 KIAS {
LANDING GEAR- UP
L0° BANK
FINAL _APPROACH- 800 ¢f
AIM AT V3 0F RUNWAY
SPEED- 120-135 KIAS
FLAPS-AS REQUIRED
. /_,'
TOUCHDOWN AT 100 LOW KEY POINT 2000ft
T8 110 KIAS SPEED - 135 KIAS
FLAPS~ 1/0,0R AS REQUIRED
BRAKE
/
- MAINTAIN DIRECTIONAL
, CONTROL NOTES
® ALTITUDES ARE REFERRED 10
<
GROUND LEVEL.
U/C MAY- BE EXTENDED,IF THE
e A/C WILL GLIDE SAFETY Tg
THE RUNWAY WIT u/C EXTEN-
JED.
]
L -
3-40
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1. Throttle - 70%
2. Speed brakes - Out

AAAAAAAAAAAAAAAAAAAAAA

If a flameout occurs during the precautionary pattern:
Continue with the pattern and use the actual forced landing

procedure:

Retract the speed brakes immediately.

LANDING GEAR EXTENSION FAILURE

The emergency hyvdraulic system should be used tc extend the
gear if the normal system fails. It may also be used iZ any
gear fails to lock in the down position'after using the

normal system even though full normal system pressure is

available. If the gear is retracted by the normal system after
having'used the emergency system, fluid from the emergency

lines will be returned to the hydraulic reservoir. Thus C—
the emergency system will not be available again until the

emergency hydraulic accumulator has been filled. If the main

and the emergency hvdraulic system pressure are lost, it is

unlikely that the landing gear can be locked in the down

position by gravity. In this case a belly landing has to

be performed.

EMERGENCY GEAR EXTENSION

When one of the gears will not extend, using the normal system,
the emergency system should be used in an attempt to lower

the remaining gear. Check the gear C/B in ON position.

1. Airspeed - Below 180 KIAS
2. Emergency gear extension lever - Move backward
3. Electrical and Mechanical indicators - Check.
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SECTION 1717

CAAALALAAAAAAAAAALLALALA) .

Leave the emergency gear extension lever in the extended
position until landing.
If the gear does not extend:

4. Normal gear handle - Down

5. Emergency gear extension lever - Forward

6. Normal gear handle -- Up

IZ the accumulator is not refilled:
7. Accumulator interconnect lever - Move backward
8. Emergency gear extension -~ Repeat
IZ unsuccessful:
9. Belly landing - Perform
or
10. Eject

ASYMMETRIC GEAR CONDITION
1. Electrical gear position indicators - Test

2. Mechanical gear position indicator - Check

3. Gear C/B - Check ON

4. Main hydraulic system pressure - Check /135kp/cm%/
5. Normal gear extension - Repeat

If unsuccessful:

6. Emergency dgear extension ~ Perform

vvvvvvvvvvvvvvvvvvvvvvv

AAAAAAAAAAAAAAAAAAAAAAA

Before performing this procedure full emergency hydraulic
system pressure must be available. If the pressure is
below 135 bar the emergency hyq;aulic system has to be
refilled. If asymmetric gear condition persists:
7. Belly landing - Perform
or

8. Eject
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NOSE GEAR EXTENSION FAILURE

If the nose gear fails to extend or to lock in the down
position when using the main hydraulic system, the emergency
hydraulic system should be used. After blowing down the

gear:
1. Electrical and Mechanical indicators - Check

If mechanical indicator shows gear extended:
2. Land -~ After confirmation by ATC

If mechanical indicator shows unsafe gear condition:

3. Belly landing - perform
or
4. Eject

FLAP EXTENSION FAILURE

The emergency flaps extension system should be used to
extend the flaps in case the normal system fails. It may

be used if either of the flaps fails to move to the 44°
/land/ position after using the normal system even though
full normal pressure is available. If the flaps are retracted
by the normal system, after having used the emergency system,
fluid from the emergency system will not be available again

until the emergency hvdraulic accumulator has been refilled.

FLAP EMERGENCY EXTENSION
Whenever the flaps will not extend to the 44° /land/position,
use the following procedure:

1. Airspeed - Below 160 KIAS

2. Emergency flap extension lever - Move backward

3. Electrical and mechanical indicators - Check
If the flaps fail to move-maintain present position /T/0 or
Up/.
For landing without flaps, increase the final airspeed by

15 KIAS.



SYMMETRIC FLAP

Symmetric flap is indicated by apressed flap button and

a missing light indication of the flap position selected. The
mechanical indicators will show the approximate position

of the flaps. For landing without flaps increase the final
airspeed by 15 KIAS.

ASYMMETRIC FLAPS

If the asymmetrie during landing flaps extension occurs
befor®landing, the landing should not be attempted ini-

tially because of yawing and great banking the aircraft.

In this case use the following procedure :

1. Flaps previous position - Set
Immediately compensate the banking up to max aileron
deflection.

If the failure disapears, the final and landinc speed
increases by 15 KIAS /flaps deflection OO/

If the failure persists :

1. EJECT

LANDING WITH A BLOWN TIRE /MAIN GEAR/

NOTE

If possible have the damaged tire inspected by another aircraft or

control tower.

1. Burn excess fuel

2 Fly a normal approach

3. Land on runwayside opposite to blown tire
4 Keep the weight off the blown tire

Maintain directional control with rudder and

w

wheel brakes as long as possible

CAUTION

{ rvvvvvt
g

{_ Do not retract the flaps. The flaps may have beer damaged ]

1991 CHANGE 1 3-44
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by pieces of the blown tire and retracting the flaps will

increase the damage.

BELLY LANDING

Eject rather than attempting a belly landing on an unpre-

pared surface. If a gear up Ianding is unavoidable, burn

excess fuel and release explosive external stores except

empty pylon tanks. Use normal approach procedures, avoid

a nose high touchdown attitude.

Runway - Request foaming
Burn excess fuel
Shoulder harness - Locked

Fly straight in approach with full flaps

Prior to touchdown:

5.
6.
7.
8.

Throttle - Stop

Fuel shut off lever - closed
Ram jet turbine - Retract
Engine and Battery switches - Off

After aircraft has come to a stop:

S.

Ground Egress =~ perform
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EMERGENCY LANDING

ACTIVITY:
- The emergency landing on to the airfield can be executed

only if you can see the runway and if you are sure of the
correct calculation to land and if the a/c condition
enables to land without jeopardizing the crew’s life
(lives).

- You can land in emergency way outside the airfield only
if it is impossible to go on flying to the nearest
airfield and/or if it is impossible to fly without
jeopardizing the crew’s life (lives) and provided the a/c
condition and the terrain character make such a landing
possible.

- Landing outside the airfield, when you know the landing
surface and if this landing surface is determined for the
air-traffic as a stand-by airfield by regulations, land
with undercarriage and landing flaps extended and with
the external fuel tanks dropped.

~ The landing outside the airfield on to an unknown surface
shall be executed with undercarriage and landing flaps
retracted, with the dive brakes retracted and with the
external fuel tanks.

CAUTION

THE EMERGENCY LANDING WITH U/C RETRACTED CAN BE EXECUTED
ONLY ON TO A MECHANICALLY UNREINFORCED SURFACES. LANDING
ON TO THE CONCRETE RUNWAY AND ON TO A SURFACE REINFORCED
WITH METAL GRATING COULD RESULT IN FIRE ORIGIN DUE TO THE
DAMAGE OF FUEL TANKS AND PIPING.

EMERGENCY DROP OF EXTERNAL FUEL TANKS

It is possible to carry out the emergency drop of the
external fuel tanks both from the front and the rear
cockpit. Following flight limitations are valid for the

5446

eémergency drop of the external fuel tanks:




SECTION 117

Airspeed 160 - 270 KIAS
Flight altitude below 23,000 FT
Load factor n, = +1,0

Tilt off the red cover of the "EMERGENCY DROP" circuit
breaker item 5, figure 1-3 and item 3 figure 1-8 when the
demanded flight Characteristics are reached.

Switch over the circuit breaker. cCheck the drop of the
external fuel tanks and the turning off of the "LOADS
SUSPENDED" indicator light (item 40, figure 1-3 and item
4, figure 1-6). ‘
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SECTION 1v

1
AIRCONDITIONING AND PRESSURIZATION SYSTEM

The air conditioning and pressurization system provides condi-
tioned air and pressurization for the cockpits. The system
uses bleed air from the nineth stage of the Hp compressors
and 115 V/400 Hz. inverter.

AIRCONDITIONING SYSTEM

High pressure and high temperéture bleed air from the engine
flows via an electric shut-off valve to an air filter to the
heat exchangef and to the cooler. Behind the turbo cooler,
there is an automatic temperature control selector with posi-
tions, Winter 9°C, and Summer 4°C.

The turbo cooled air is then passed through the water separa-
tor where moisture is condensed from the air. The cooled air
from the water separator is routed throuagh two pipings. The
air enters the cockpit at a preselected temperature through
the first set of pipings with air outlets on the alare shield
and through the second set of pipings with swivel-tvpe air

outlets located on the right subpanel in each cockpit.

COCKPIT AIRCONDITION CONTROL AND WARNING SYSTEM

The cockpit temperature controls are located only in the front
cockpit except the compressor bleed air shut-off valve switch
labelled AIRCON in the RC main switch board.

AIRCON/PRESSURIZATION LEVER

The aircon/press levers located at the right console in each
cockpit controls air supply to the cockpit by positioning the
shut-off valve powered by 115 VAC from INV T. The lever is

mechanically connected to the lever in the rear cockpit. The
lever has three positions. With the lever in the forward po-

sition, the aircon is put on and the canopy seal inflated.
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14,
15.
16.

21.
22.

23.
24.
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26.
27.
28.

Engine
Electric shut valve
2ir filter

Limiter of air volume

Slide valve with electric
motor

Static-cooler
Turbo-cooler
Pan

Air temperature automatic
control behind turbo-cooler
with the change-over switch
/Summer-winter/

Temperature receiver
Water separator
Non-return valve

Shut valve ' 7
Pressure controller

valve of pressure control-
ler

Temperature receiver
safety valve of the cockpit

Air temperature automatic
control in the cockpit

Rir temperature automatic
control in the air shower
and ventilating suits

Temperature receiver

Controller of surplus
pressure

Safety valve
Air shower cock
Manual valve
Safety valve
Non-return valve

Ventilating suit

FIGURE &1

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

3¢.
40.
4l.

42,

43,

44.

L5,

o
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Quick release joint

Lever of pressurizing and
air delivery

Control of suits and air
showers temperature

Control of cabin air tempe-
rature

Cockpit over pressure indi-
cator

Information screen /Air
condition off/

Crash warning screen

/Cabin pressure/
Change-over switch of air
consumption from the engine
Pressure receiver in the
cockpit

Screwed union of the ground
source

Safety valve

Noise damper

The piping of air inlet to
the cockpit

The piping of air inlet to
the showers and ventilating
suits

Socket for the ground test
of turbocooler

Information screer /AIR
CONDIT.EMERG./ in the front
cockpit

Micro-switch /air condit,ON-OFF/
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Placing the lever in the centre position inflates the seat and
aircon off. Pulling the lever in the rear position the canopy

seals are deflated and aircon off.

Cockpif Air Temperature Control Switch

Temperature of the air admitted to the cockpit is controlled

by a four-position cockpit air temperature control switch lo-
cated én the right console in the front cockpit.

Temperature control is maintained automatically when the switch
is in the AUTOMATIC position. When the switch is in NEUTRAL-OFF,
the automatic control system is inoperative and the sliding
valve remains fixed in the position at the time the switch

was set to the off position. If the automatic control system
fails or if the desi;ed temperature cannot be obtained with

the switch in the AUTOMATIC position, the switch may be held in
the HOT or COLD position temporarily and‘back to NEUTRAL. The
manual HOT or COLD positions should be used with caution due

to the inertia from the time the slide valve is opened for
eithef cold, or hot air till the time the air enters the cock-
pit. .

Excessive hot air with a max of 200°C will be admitted into

the cockpit if the switch is held in manual HOT position lon-

ger than necessary.

Cockpit Alr Temperature Control Rheostat

The rheostat controls cockpit air temperature and functions
only when the cockpit air temperature switch is in the AUTOMA-
TIC position and when AC power is available at the cockpit
temperature control unit. The scale is graduated from 10 to
25°c.

Cockpit Airshower Temperature Control Switch
Temperature of the airshower/ventilating suit is controlled by
a four position airshower/ventilating temperature control

switch located on the instrument right sub panel in the front

_J
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cockpit. The operation is identical to Cockpit Air temperature

control explained above.

Airshower /ventilating Air Temperature Control Rheostat

The Airshower/ventilating Air Temperature control Rheostat is
identical to the cockpit Air Temperature Control Rheostat in
operation. The scale is graduated from 10 - 80°c.

Aircondit off Warning Light

A red warning light AIRCONDIT OFF, located on the warning light
panels in both cockpits. The light is activated when the air-
con-pressurizing is in the seal or off position or when the

rear cockpit aircon switch is put to the off position.

Aircondition Emergency Warning Light
A red warning light AIRDIT EMERG located on the warning panel

( in the front cockpit is activated when the temperature resis-

tor pick up behind the turbo cooler has failed. The slide value
of Summer or Winter selector is fully opened. The temperature
of air supplied will depend on the ambient temperature.

PRESSURIZATION SYSTEM

With the canopies closed, the engine running and the aircondi-
tioning system in operation, the cockpits’automaticaliy become
pressurized at an altitude of 6,500 feet and above. The pres-
sure in the cockpits is maintained by a pressure reguiating
valve , which controls the outflow of air from the cockpits.

A cabinpessure safety valve is used t& prevent cabin pressure
differential from exceeding positive or negative pressure li-
mits above 205 =10 mm Hg and below 7 mm Hg, in case of a mal-
function of the pressure regulating valve. Up to 6,500 feet
there is a max pressure differential of 20 mm Hg, from 6,500
feet to 23,0007the pressure differential gradually rises up

to 170 i10 mm Hg and above 23,000 feet, the pressure differen-

+
tial remain constant at 170 ~-10 mm Hg. _
L _J
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Cabin pressure Warning Light
A red warning light, CABIN PRESS, located on the warning light

panels in both cockpits.

ANTI ICINGAND DEICING SYSTEM

PITOT HEAT SYSTEM

Each pitot boom is equipped with a heating element to prevent
ice accumulation. They are powered by 27 VDC and protected

by two C/Bs labelled PVD right and PVD left situated at the
auxiliary switch board in the front cockpit. Heating of pitot
booms is controlled by the PITOT HEAT buttons located below
the under carriage indicator panel-in the front cockpit.

PITOT HEAT buttons

Two PITOT HEAT buttons control the pitot heat system. When
pushed, the right button energises the heating element in the
right pitot boom. The left button energises the heating ele-
ment in the left pitot boom. Each button is mechanically held
in the on position. They are released again when the release
button below the green pitot heat buttons is pushed.

Pitot Heat Light
With the pitot heat button pushed, a lamp in the button will
illuminate. Upon releasing the button, the lamp will extinguish.

WINDSHIELD AND ENGINE DE-ICING SYSTEM

The de-icing system uses bleed air from the ninth stage of
the HPC. The air is directed to the windshield, engine air in-

takedacts, and the inlet guide vanes of the LPC.

DE-ICING CONTROL SWITCH

The de-icing switch is located on the right console in the

front cockpit. It is a three-position switch with off, MANUAL

J
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and AUTOMATIC positions. The System is powered by‘inverter
115 v/400 Hz AC and protected by circuit breakers INVERTER and

RIO-3 on the main Switch board.

Automatic ppsition

In the automatic position, it utilizes the RIO-3 Sensor loca-
ted on the left side of the nose to detect ice formation on the
aircraft. When icing corditions are detected by the RIO-32 a 'sig-
nal is sentto activate the icing light /snow flakes/ or the

C &w pahel in both cockpits. Actuation of the caution light
will close a relay that will open the shut-~off valve thereby
directing the bleed air to the de-icing surfaces. Opening of
the shut-off valve is indicated by DE-ICING ON light on the

C & W panel in both COCKPITS. This System is de-activated when

the nose wheel is on the ground.

Manual position

With the switch in Manual position, the shut-off valve is ope-
ned and hot air from the compressor is directed to the de-icing
surfaces and the DE-ICING ON Light will illuminate on the

C & W panel.

RIO-3 Test button

The RIO-3 System is tested on the ground by setting the three-
position switch to AUTOMATIC and pressing the push button
CHECK UP ON RIO-3, the green lamp by the side will illuminate

to show the system is operative.

COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT
V/UHF RADIO LPR 80 '

The V/UHF equipment LPR 80 provides air to air and air to
ground voice communications in the VHF and UHF frequency bands.

The equipment consists of the transmitter/receiver unit divi-
ded into the VHF and the UHF part, two identical control units
situated on the left console behind the throttle in each
cockpit.

_
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CONTROL LOCATION

TYPE DESIGNATION FUNCTION RANGE
Interphone The part of Intercommuni- Left desk in front
Communica- radio cation between and rear cockpit
tion Station the pilots and
LPR-80 moreover the
communication
with a mechanic
by means of an
extension cord
~when on ground
plugged in the
fuselage nose
VHF /UKEF LPR-80 Two-way voice |Zo ground |Leit desk and
Communica- communication staticn throttle handle in
tion in the freguen-{ 120 km both cockpits
cy range of /65 NM at
100,000 to the flight
155,975 MHz height,
/VHF/ and of H~-1000 m
220.000 to /32807
399.975 MHz and 250 km
/UHF/ /135 NM/at
the flight
height
H-5000m
/16,400 %/
VHF LUN 3524 Stand -by radio Instrument desk
Radio station station in the and right desk in
frequency range " front cockpit
of 118,10 to
137,975 MHz
HF KHF-950 Stand-by radio Right desk in
radio station station in the front cockpit
frequency of
2.0 to
29,9999 MHz
Automatic KDF-806 Station bearing|Range 150km {Instrument desk left
direction in frequency /81 NM / and right desk
finder range of 190 KHzfrom the in both cockpits
to 1799 KHz height
H-100Q m
/3280 ft /
and 210 km
/133 N /
from the
height
H-5000 m
/16,400 ft/ B
L _J
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TYPE DESIGNATION FUNKCION IRANGE JCONTROL LOCATION
Radio RV-5M Measuring of a/d Instrument desk
altimeter actual heights in both cockpits
of 0 to 750 m
/2500ft /
VHF KNR 634 Station bearing |l.Range 96kminstrument desk
Navigation in the frequency/52NM/ from fand right desk
System range of 108,00 jaltitude in both cockpits
to 117,95 MHz 1000 m
/3280 ft/
land 187 km
/101 NM/
from alti-
ude 5000m
/16.400 ft/
in VOR mode.
.Range 46km
/25 NM/ from
ltitude
§+640m
/2100 ft/
/His sea le
vel of GS/
in LOC mode
land 18,5kn
/10 NM/in GS
mode .Min.
operational
laltitude
range of MKR]
1s 2000m
/6400 ft./
IDistance KDM 706 Distance mea- [Range from {Instrument desk
Measuring suring in the |[96km /52 NM/fn both cockpits
Equipment frequency from altitu-
range of e 1000m
962 to 1213 MH:E3280 ft/
nd 180km/97}W1/
from altitu-
de 5000m /163400 ft/
Transponder |KXP 756 For a/c Instrument desk
identification ‘ and right desk
frequency of in from cockpit
transx_gitter "
1090 - 3 MHz
Frequency of
receiver:
1030 MHz
L -
4-11
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V/UHF TRANSMITTER/RECEIVER

The transmitter/receiver operates in the VHF frequency band
from 100 to 155.976 MHz and in the UHF frequency band from
220 to 399.975 MHz. The channel separation in VHF band is 25
and 83.3 MHz. The 83.3 MHz in VHF band makes communication
with older radio sets possible. The channel seperation in UHF
band is 25 KHz. On the whole, there are 9438 channels in both

bands. .

ON-OFF SWITCH

The LPR 80 Radio is switched on by the switch "RDO" on the main

switch board. .
The set is lighted when the "RDO" is on depending on the cockpit

having control of the radio.

V/UHP CONTROL UNIT

TEST button
A test button and a red light is provided for ecuipment functi-

on checks in receive and transmit mode.

Receive Mode
when the TEST button is pressed, the test light should illumina-

te for four seconds when the receiver is working properly.

Transmit Mode

When the TEST button is pressed, a tone will be heard in the
headset and in the ground station. ‘
V/UHF Control Changeover Switch
This two-position toggle switch located on the V-UHF control
unit isused to shift the V/UHF radio control. Below the switch
is an amber light to indicate, when illuminated the cockpit

that has theontrol of the V/UHF radio.

L-12
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Power Output Selector Switch
This two-position toggle switch selects the power output of the

V/UHF transmitter of either 5 or 20 W.

Freguency Band Output Selector Switch
This two~-position toggle switch selects the freguency band out-
put of V/UHF receiver of either 20 or 40 KHz in order to communi-

cate with older radio communication equipment.

Intercom Volume Control Knob
An intercom volume control knob labelled INTERCOM is provided

to control the audio level between the crew members and also

between ground crew and the pilot when the ground connector is

used.

Voice Level Control Knob

The voice level control knob labelled VOX is provided to control
the voice level output of individual pilots in order to communi-
cate with other crew member or the controlling agency - The le-

vel is adjusted to hear oneself when talking in a normal tone.

Radio Volume Control Knob
The radio volume control knob is provided to control the volume

of the reception from the channel selected on the LPR 80 radio.

Inter Communication System /ICS/ Monitor Panel

The ICS monitor panel consists of seven monitor toggle switches
for Com I, Com II, NAV I, NAV II, DME, ADF and HF. With the
NAV I, NAV II, DME and ADF toggle switches in the fofward posi-
tion, it enables the coding of individual navigation equipment

to be monitored.

The Com I, COm IXI, and HF monitor toggle switches work in con-

juction with the transmitter selector knob.
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Mode Selector Knob
The mode selector knob is a three-position selector knob loca-

ted on the V/UHP control unit. It has the positions Com I,
Com II and HF with amber light to indicate radio comm set the

other cockpit is transmitting on.

COM T Position - It enables the pilot to transmit and recei-
ve on the LPR 80 radio in the front or rear

cockpit.

COM II Position - It enables the pilot to transmit and recei-
ve on the standby radio located in the front

cockpit.

HF Position - It enables the pilot to transmit or receive
on the HF radio located in the front cock- §.19 

pit.

CoM I, COM II and HF Monitoring Switches
The monitoring selector switches when put in the forward posi-
tion allows monitoring of the other radio station outputs apart

from the position selected by the mode selector knob.

HOT MICROPHONE

LPR 80 radio set is equipped with a hot mike for intercom
between the crew members. When the radio is switched off, the-
re is a need to put the stdby intercom in the rear cockpit on

to have intercom between the crew members.

8

Chanel Selector
A 20 -psition channel selector provides the possibility to
select 20 preselected freguencies in V/UHF fregquency band.

The 20th channel is indicated by "O" in the channel indicator

window.

e ®
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STANDBY VHF RADIO

The VHF communication system permits radio communication in
the frequency range from 118.00 MHz to 135.975 MHz in 25 KHz
steps. The radio set is located on the lower portion of the
Instrument panel in the front cockpit. The set is powered by
28 vDC.

Communication is controlled by the microphone button on the
two throttles via the transmitter selector and monitor control

panel.

CONTROL PANEL

The control panel consists the following controls:

SQL Switch

This two ~position switch has the positions "SQ" and "0O". In the
"sp" position,the sqﬁelch suppression is disabled and very weak

incoming VHF signals can be received.

ON/OPF Switch
The ON/OFP switch is located on the last row of the main switch-
board lablled "STBY RDO", The set is put on when the switch

is in the forward position. The frequency window is also ligh-

ted when the set is on.

100 KHz Selector
The 100 KHz selector is a lO-position rotary switch located on
the left of the frequency window. It is used in selecting the

frequency in 100 KHz steps.

25 KHz Selector ,
The 25 KHz selector is a 4-position rotary switch located right

side of the fregquency window. It is used for selecting the

frequency in 25 KHz steps. -
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VOL Potentiometer
The middle knob labelled VOL is used for ajusting the audio re-
ception level. The audio level is independent of the LPR 80

radio audio level.

Frequencv Window
A frequency window is provided in the centre of the control

unit which shows the freguency selected.

SHORT-WAVE RADIO STATION KHF 950

Switching the radio station ON

The short-wave radio station can be switched on by means of

the circuit breaker marked as "HF RDO" which is situated on

the right desk in the front cockpit and by means of "OFF/VOLUME"
knob situated on the control box. To use the radio station also
in the transmission mode, it is necesssary to put the circular
change-~over switch located on the switch box to "HF" position.

Punctional description

Complete description of the controls, function and tactical
use of radio station KHF 950 can be found out in the book
"KING KHF 950 PILOT S GUIDE AND DIRECTORY OF HF SERVISES".
/KPN 006-8343-00/. The control box situated on the right desk

in the front cockpit comprises the following controls:

a/ "OFF/VOLUME"” knob-it switches on the supply voltage for the
radio station and it is possible to use it for controlling
the reception volume; :

b/ "SQUELCH" knob - it enables the adjustment of the threshold
level of the noise suppressor;

c/ "CLARIFIER" knob - with the knob pressed and when in recep-
tion mode, it allows tuning the oscillator by 250 Hz maxi-
mum. Fine tuning of the above specified oscillator improves
the intelligibility of the message being received mainly

in "USE" and "AM" modes;




-
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d/ "MODE" push-button - it enables the selection of the trans-
mission mode /USB, AM/;

e/ "FREQ/CHAN" push-button - it enables frequency selection from
direct choice to the preset channel one. This push-button
is provided with two stable positions. If pressed, the chan-
nel selection of operational freguency is actuated.

f/ "Coaxial frequency selection knob known as "CHANNEL/FREQUEN-
CY SELECT” /it is not marked in this very way/ enables
aljusting the operational freguency and/or the operational
channel and to set the "cursor" position i.e. the mark which
indicates what number is just being changed. The outer knob
is functionless when the "CHAN/REQ" push-button is in chan-
nel position;

g/ flush-mounted push-button marked as "PGM" enables changing
the set data in the channel mode;

h/ "sSTO" flush-mounted push-button is used when storing the

disblayed date during programming the pre-set channels..

KHF 950 radio station Operation

On switching the radio station ON, the display remains empty
/no numbers are displayed/ and transmission is blocked for ser-
veral minutes until the temperature of synthesizer crystal is
stabilized. If the "FREQ/CHAN" is in the depressed position,
the number of the operational channel is displayed. In this
phase the antenna automatic fine tuning system is in the
"search” mode and the radio station receiver is connected to
the antennadirectly. The receiver tuning frequency will appear
on the display within 1-3 minutes /depeqdent on the surrounding
temperature/. On displaying the frequency, it is recommended

to key in momentarily /but before it is necessary to put the
rotary switch to "HF" position/, this actuates the automatic
fine tuning cycle of the transmitter stage with respect to the
antenna. The displayed frequency will disappear again and a
symbol TX will flash on the display during the period of fine

tuning. Both the channel number and transmission mode will be

L —J
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displayed continuously. After the fine tunning cycle is comple-
te, the display will show the frequency reading /either the
channel number or the frequency directly/. If there is a failu-
re of the transmitter output stage, the fine tuning unit or of
the antenna, then the transmission is blocked and the displayed
frequency reading will flash. Provided the radio station is
troublefree then this radio station is ready to communicate on
the set frequency and mode after this procedure is completed.
The radio station can be operated in the frequency channel se-
lection mode, in the direct freguency selection mode and in

the "programme” mode at which it can be continuouslv used in
simplex and ssmiduplex operation.

Detailed description and setting these modes can be found out
in the book "King KHF 950 pilot s Guide and Directory of HF
Services” and/or in Installation.Manual 006-190-03 for KHF 950
radio station.
Basic information on the peculiarities of the propagation of
short waves and on the conditions influencing the communica-
tion establishment during longdistance communication are detai-
led again in above stated book. Longdistance communication
through the sky waves on short waves is dependent, in additi-
on to the transmittter power but—put and the receiver sensi-
tivity, mainly on the arrangement of the upper layers of the
atmosphere which is dependent on thre daily and yearly season.
Moreover, this way of communication requires a certain expe-
rience in selecting the operational freguency. This is why it
is necessary to observe the recommendations which, in the gi-
ven field, guarantees good quality communication for a given

distance or range.
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RADIO ALTIMETER /RV-5M/

General
The low altitude radio altimeter RV-5M is inteded to measure

the aircraft actual altitnde above groard level ard to waru of the
»dangerous altitude as determined and set by the pilot in
advance. The radio altimeter measures altitudes from O to
750 m. It has an accurancy of I 1/2 £t within O to 33 ft and

AGL accuracy of Ys s within 33 to 2500 ft.

RV-5M system comprises the receiver-transmitter PP-5, 2 UV-S5FM

indicators, 2 funnel-shaped AR-5 aerials.

Functional description

This radio altimeter is operated by switching on the circuit-
breakers marked "115 V - Inverter I"™ and "RV + MKR" situated
on the main switchboard. A red warning flag on the indicator
goes out of view and a zero value of altitude is indicated.
Set the dangerous altitude 1index against required value on
the dial by turning the knob situated on the richt bottom
part of the indicator. After the pointer has been moved to the
position under the index, a sonic alarm /for about 7 sec./

is heard in the pilot s earphones and the tell-tale lamp,
which is situated on the right bottom of the indicator starts
shining and the "dangerous altitude” indicator lamp éiéuated
in the left warning screen of the pilot will be flashing. The
sonic alarm is dependent upon the dangeroys altitude as set
by the front pilot and is applied to both the cockpits simul-
taneously while the light indicator is individual in each
cockpit depending upon‘the dangerous altitude aset on the res-—
pective instrument. The red flag reappears in case of a fai-

lure. It warns the pilot not to rely on the altimeter rea-

dinas.
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A reading of 50 =5 ft will be indicated by the indicator on
pressing the left "self-test" knob.
When in flight at altitudes greater than 2500 ft, the pointer

is in the black tolerance area.

NAVIGATIONAL SYSTEMS /VOR/ILS/MKR/

General

The basic function of the VOR navigational equipment is to
determine the aircraft position with respect to a VOR ground
beacon and in distinguishing the flight path direction from

or to that beacon.

ILS system gives the course and glide reading during the air-
craft approach to land. Marker beacon receiver is used for de-
termining the moment of passing outer, middle, inner/marker
beacons. The output of VOR-ILS is applied to the indicators
KPI 552 and KNI 582 situated in both cockpits; the output of
MKR is applied to the warning screen situated on the right
side of the instrument panel-lighting up of three lamps-blue,
orange, and white ones. There is a simultaneous tone signal

in the pilot ‘s headset. '

Each navigational system comprises :

receiver KNR 634; Control box KFS 564; GS-aerial LUN 3593.30-7
/one for both the systems/; NAV aerial LUN 3596 /one for both
the systems; MB aerial KA-26/ one for both the systems, and
antena adder DMH 21-1.

VOR/ILS SYSTEM - KNR 586 ¢

VOR

The VHF omindirectional Range /VOR/ is a radio facility used
extensively for departure, enroute, and approach navigation.
Distance measuring Equipment /DME/ may be installed with the
VOR facility. Since VOR transmitting is working in the VHF
frequency band, the signals are free of atmosphere disturba-

ces. VOR reception is limited to the line of sight and the

’ 4 - 24
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usable range varies according to the altitude of the aircraft
and the class of the station received. Station identification

signals are supplied to the headset.

ILS
The instrument Landing System /ILS/ is a precision approach

system that provides course slope guidance to the pilot. It
consisfs of a highly directional localizer /course informa-
tion/ and a glide slope transmitter with associated marker
beacons, Compass locators, and at some sites DME. Localizer
identification signals are supplied to'the headset. The gli-
de slope receivers is automatically tuned by selecting the

localizer frequency.

VOR/ILS RECEIVER

The VOR/ILS receiver unit is divided into VOR/LOC receiver
which operates in the VHF frequency band from 108 to 117.95
MHz /VOR/, 133 to 135.95 MHz /DME/ = 20 channels, and the
glide slope receiver which operates in the UHF frequency
band from 329.15 MHz to 335.0 MHz /ILS - 40 channels/.

NOTE:

VOR information is presented on the PNI /figureds4-11 /

and the RMI 7figure 4 -12 /. ‘

1LS information is presented on the PNI for detailed informa-

tion refer to PNI and RMI this section.

VOR ILS CONTROLS AND INDICATORS

<

The system comprises the following control and indicators:

Frequency Display Window

This is a multiplexed gas discharge display that exhibits

the Active and standby frequencies. The system incorporates
an automatic dimming device throught a photocell. The selec-
ted VOR/ILS frequencies between 108 ant 117.95 are displayed

on the frequency display window /figure 4-9 /. The Active
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frequency is displayed at the top while the standby frequency

is displayed at the lower portion of the display window.

Frequency Selector Knobs

Two freguency selector Knobs / figure 4 -9 / are-provided
to select the VOR/ILS frequencies. The larger knob will change
the MHz /108 - 117 MHz/ portion of the display with a roll

over at 108 MHz to 117 MHz and a roll under at 117 MHz to

108 MHz.

The smaller knob will change the KHz /00,95 KHz/ portion of the
display with a roll over at OO KHz to 95 KHz and a roll under

at 95 KHz to OO KHz.

Function Switch

This 2-position rotary switch /figure 4-9 / has the po-
sitions OFF and VOLUME. In the OFF position, the VOR/ILS, Mar-
ker and DME receiver are de-energised. In the VOLUME position,
the receiver is energised and the audio reception level is

increased with a further clockwise turn of the rotary switch.

Frequency selection

Frequency selection is performed either in the standby or in
the active display modes. On the standby display entry mode,
frequency selection is accomplished by pushing the smaller
frequency selector knob in, and selecting the frequencies with
the 2 frequency selector knobs. On the active display entry
mode, fregquency selection is accomplished directly on‘the ac-
tive display by pulling the smaller frequency selector knob
out, waiting until the standby display shows / figure 4-9 /
and then entering the desired frequencyv. The receiver will
remain tuned to the frequency displayed in the Active window

at all times.
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Transfer Button

The transfer button / figure 4-9 / is used in
transfering the standby display to the Active display by momen-
tarily pressing the button. The Active display will revert

back to standby display.

VOR/ILS, MARKER OPERATION

1. Turn the function switch to VOL-check display window illumi-
nated with Standby and Active frequencies.

2. Select desired VOR/ILS frequency either directly on the Ac-
tive display or on the Standby display and transfer the
standby display to Active display.

3. Select the ADF/VOR change over knob to VOR.

Check the NAVIGATION warning flag on PNI disappear.

4. Set the desired volume level for station identification.

MARKER EQUIPMENT MRP-56 PS

MARKER beacons are very low powered, 75 MHz transmitters loca-
ted along the ILS final approach course to provide fix position
information. The beacons are identified by the aircraft visual-
ly /Marker beacon light/ and aurally /tone in headset/. The
reception area of the aural signal is larger than that of vi-

sual signal.

MARKER BEACON RECEIVER

The marker beacon receiver unit operates on fixed frequency
of 75 MHz.

This frequency amplitude is modulated to indicate an

- Outer Marker by 400 Hz

- Middle Marker by 1,300 Hz

- Inner Marker by 3000 Hz

Visually on the marker lights and aurally in the headset.

6-27
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MARKER CONTROLS AND INDICATORS

Following controls and indicators are provided to operate the

marker equipment.

Sensitivity Switch / Fig. 4-9 /

Marker Beacon Lights /’Hg.4'9/

DME SYSTEM KDM 706

The distance measuring equipment /DME/ is an airborne avionics
System which comprised a transmitter, a receiver, a computer,
and a display that continuously measures the slant range bet-
ween an airplane in flight and a ground station and displays
this information to the pilot in terms of nautical miles.

The DME utilizes the DME portions of a VOR/DME or localizer
Stations. By combining the distance information derived from
the ground station with the bearing information obtained from
the co-located VOR station, the pilot can fix his position.
The DME péovides an audio output for the international morse
code signal by wich the ground station identifies itself at

approximately half-minute intervals.

[N

DME TRANSMITTER/RECEIVER

The DME transmitter operates in the UHF frequency band from
1025 to 1150 MHz and the receiver from 962 to 1213 MHz. The
transmitter receiver is tuned by the VOR control unit. The

selected VOR/ILS freguency is automatically paired with the
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corresponding DME channel. There are 200 DME channels paired
with the V UHP nav frequencies between 108.95 MHz ang 117.95
MHz and 52 channels between 133.50 and 135.95 MHz. The trans-~
mitter/receiver computes the distance to the station by mea-
suring the elapsed time between transmit and reply pulse pairs.

DME CONTROLS AND INDICATORS

The DME system is composed of the Master Indicator located on
theright side of the gunsight, above the instrument panel in
the front cockpit and the slave indicator located above the
instrument panel in the rear cockpit.

The master indicator provides the ability to select NAV 1
/front cockpit/ or NAV 2 /rear cockpit/ as the DME freguency
control source while also providing the Hold and ON-OFF func-
tions. The indicator features simultaneous display of distan-
ce, ground speed and time to station on a high visibility

gas discharge display. The display is automatically dimmed

to adjust for a broad range of ambient, light level.

Function Switch
The function switch / figure 4-14/ is a four position
switch with the following positions:

- OFF
In this position, the system is de-energised.

- N1 _
The DME source is from VOR/ILS Frequency selected in the
front cockpit.

- HOLD
In the §0LD position, the DME channel selection is discon-
nected from the selected NAV 1 or Nav 2 radio set so that
the DME can remain tuned to a Previously selected ground

[3

station regardless of subsequent frequency selection.
"1 H" or ™H 2" is displayed to indicate the channel source
being held.
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The DME source is from VOR/ILS frequency selected in the rear

cockpit.

NOTE:
In the HOLD mode, "dashes” will be displayed while in search

or when power is momentarily interrupted do indicate loss of

DME holding frequency.

For normal operations a "1" when N 1 is selected or a "2" when
N 2 is selected is displayed as the channel source of DME.

The indicator displays range to the nearest nautical mile from
O to 99.9 Nm and to the nearest one nautical mile from

100 - 389 NM. Ground speed up to 999 knots and time-to-station
up to 99 minutes are displayed to the nearest ane knot and

minute respectively.

ADF SYSTEM KDF 806

The radic compass low fregquency radio receive is capable of
Automatic Direction Finding /ADF/. The KDF 806 will receive
any frequency between 190 and 1749.5 MHz. It is used for plot-
ting positions, homing, listening to weather broadcasts or
commercial rmdio Stations in AM broadcast band.

It automatically determines the bearing to any radio station
within its frequency and sensitivity range for navigation pur-
poses which will be indicated on the PNI and RMI. The ADF
system comprises an ADF receiver, two control units; one in
each cockpit on the right console, and an antenna system
consistingof a loop and a sense antenna. The system is powe-—

red by nTnverter III".

ADF CONTROL UNIT

The ADF display window contains a multiplexed gas discharge

display that exhibits the active standby frequencies in its
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frequency mode of operation. In channel mode it exhibits chan-
nel number and frequency and in Programme mode, it exhibits

programme channel number and fregquency.

Mode Selector

The mode selector is rotary switch / figure 4-10 / which
has thépositions OPF and VOLUME. When in the VOL mode, the ro-
tary switch has ANT, BFO and ADF modes when pressed. All the

modes aredisplayed in the frequency/channel display window.

OFF - The system is de-energised.

VOL - The system is energised with control of audio level.

ANT - The loop antenna is disabled and the unit acts as a recei-
ver, allowing audio reception. The indicator needles are
parced at 90° relative positions. The mode provides
slightly clearer audio reception.

BFO - Beat frequency Oscillator is for identifying stations
that uses an interrupted carrier for identification.

The mode causes a 1000 Hz to be beard whenever there is
a radio carrier signal present at the selected frequen-

cy.
ADP - The loop and sense antenna is enabled.

FPREQUENCY CONTROL

Active Entry

The Active frequency is displayed on the top portion of the
display. Prequency selection is carried out directly on the
Active display by pressing the transfer button longer than

2 sec; this will cause the standby display to go out. The Ac-
tive frequency can now be controlled by the freguency selec-
tor knobs. The outer knob selects the 100’KHz from 1 to 17,
with roll over from 1 to 17 and roll under from 17 to 1. The

inner knob selects 10’KHz when pushed in and 1’s KHz when

pulled out.
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Standby Entry

The Standby frequency is displayed on the lower portion of the
display. The frequency is selected by using the frequency se-
lector knobs. Standby frequency tuning does not affect the
Activéiiequency.Depressing the Transfer buttonrnomentariiy
will cause the standby freguency display to move to the Acti-
ve /Upper portion/ and the Active frequency to revert to the
standby /Lower portion/ of the display.

NOTE:

Any timethe frequency displayed is below 190 KHz, the display
flashes. The small "x" character to the left of the Active
frequency disappears when in the ADF or ADP/BFO modes and the

ADF needle is pointing.

Channel Mode

- Momentarily press chan button.

- Last used chan number will be displayed and the chan freq
is displayed on the standby display.

- Check the validity of the frequency. If the frequency is
not valid or the station is off the air, it will tune to
the last Active frequency.

- When there is no programmed chan, CH 1 and dashes will be
displayed.

~ Use the frequency selector knobs to change the channels.

- Momé%%rlly press the chan button to return to frequency
mode; the Active/Standby frequencies before chan mode re-

main unchanged.

Program Ode
- Press and hold chan button longer than 2 sec

- The letter "p" will appear ané channel number flashes

- The ADF receiver remains tuned to the last Active freguency
- Select desired chan using the freq selector knob

- Press Transfer button for the chan number to stop flashing

and freguency to flash
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~ Select desired chan frequencies on the Standby flashing
display

- During frequency roll over or under, dashes will be dis-
played leaving the dashes in the display unprogramms the

chan when leaving Program Mode.

NOTE:

The unit returns to the mode and freg in use prior to program
mode bymomentarily pressing the chan button or if there is

no activity for 20 sec after entering the Program mode. Taking
over ADF control in both cockpits is by means oZ change-over
switch labelled "ADF CONTROL" located next to the control
boxes. The ADP system range is 81 Nm at a height of 3280 FT
and 133 NM at a height of 16,4000 Pt.

PICTORIAL NAVIGATION INDICATOR /PNI/ /fiqg 4-1%1 [/

The PNI, located on both main instrument panels /figqure & -9  /
displays aircraft heading, selected course and navigational
bearing data. It consists of a rotating compass card a bearing

pointer and 2 Warning flaps. .

Heading Marker and Head Se knob
The headingmerker may be positioned about the compass card
by use of heading set knob. Once positioned, the marker remains

fixed relative to the card.

Course Arrow, Course set knob and Course Deviation Indicator:
The course arrow may be positioned about the compass card by
use of the course set knob. Once positioned, the course arrow
remains fixed relative to the compass card. When the course
arrow is set, it will remain aiigned /Parallel/ either the ra-
dial or localizer course selected providing the compass card
is slaved to the magnetic north. The Course deviation indica-
tor, which consists of the centre section of the course arrow,

indicates lateral and angular displacement from the selected

J

4 -35
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"Vor or localizer course. Each dot or the CDI scale represents
2° of VOR and 0.50 of localizer.

NOTE:
When the aid selector knob is on ADP, the CDI will still in-

dicaterelative to VOR or localizer signals selected on the

VOR display unit.

BEARING POINTER

The bearing pointer indicates correct magnetic bearing to se-
lected VOR or ADF station when the compass card is functioning
in the slaved mode. With compass malfunction, the bearing
pointer will still indicate the aircraft radial with respect
to the selected VOR or ADF station. When there is malfunction
in both the bearing pointer and compass, the CDI may be used
to find magnetic headings to a VOR station by centering the
CDI with a "to" indication, and flying the course using the

standby compass.

TO/FROM INDICATOR

The to/from indication functions only for VOR. 'If the course
deviation indicator is centred when the "to/from" reading is
taken, it will immediately indicate whether the course selec-
ted, if intercepted and flown, will lead "to" or "from" the
station. A"to" indication is presented when the "to/from"
indicator appears on the same side of the instrument as the
HEAD of the Course Arrow and ccnversely a "from" indication
is presented when the indicator appears on the same side of

the instrument as the TAIL of the course arrow.

AIRCRAFPT SYMBOL

The aricraft symbol is presented at the centre of the PIN

and is fixed relative to the instrument. Comparison of the
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aircraft symbol with the compass card, course deviation indi-
cator, and heading marker will give pictorial view of the an-
gular relationship between the aircraft and the selected in-

formation.

RADIOC MAGNETIC INDICATOR

Refer to AFM 31-37 for indications and operations of the RMI
/figure 4-12/. The instrument consists of 2 bearing pointers
and awvhite NAV/ADF selector button. The white NAV/ADF selec-
tor button controls the indications of the green pointer.
When the MV/ADF selector button is momentarily pressed, and
the arrow in the left lower portion of the instrument is poin-
ting to ADF, the green pointer points to the ADF station se-
lected either in the front or rear cockpit depending on the
cockpit with the control of the ADF and when the arrow is
pointing to NAV the green needle points to the selected VOR
station in the cockpit. The orange needle is always pointing
to the VORstation selected in the other cockpit. The compass
flag will come into view whenever the heading in invalid or

the indicated heading has an error of 5° or more.

IFF/SIP SYSTEM KXP 756

Idéntification, Friend or Foe/selective Identification Featu-
re /IFF/SIF/ provides a secondary surveillance radar capabi-
lity whichpermits the aircraft to be reliably tracked through
ground clutter and/or precipitation. In addition, it provides
a positivemeans of identifying the aircraft to the airtraffic
or radar controller. An altimeter encoder automatically trans-
mits the altitude of the challenged aircraft. The interroga-
tor responder transmits a pulse signal to the aircraft, which
if friendly, receives and decodes the signal and then produ-

ces a reply by means of a pulse receiver transmitter known as

-

4 -39
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transponder provided the respective mode is switched on the
.KXP 756 transponder, upon receiving Mode A, Mode B or Mode C
interrogations, transmits coded returns that identify the
aircraft by code number and or report the altitude at which
the aircraft is flying. The range is 52 Nm at 3000’ and 100 NM
at 16000"'.

IFF/SIF CONTROLS

The IFF/SIF control panel /fig. 4-13 / is located on the right
console in the front cockpit. The panel provides cockpit control
of all themdes of operation.

The function mode selector is a 5-position rotary knob. The
knob turns the transponder system on by rotating the knob from
OFF to the SBY position.

When the sslector is in the ON position, the transponder rep-
lies to both mode A nad C interrogations without flight level
information and when in ALT position flight level information
is transmitted.

In the TST position, it causes an "R", reply indicator to flash
or illuminate continuously and the flight level with the let-
ters "FL" will be displayed. The flight level displav read

out is in hundreds of feet. The function mode is displayed
with either SBY, ON, ACT, IDT on the lower portion of the

display window.

Code Selector Knob

A code selector knob is provided on the right lower portion
of the control unit. Momentarily pressing the code selector
knob moves a cursor /a small arrow/ under the displayed code
digits from left to right-one at a time. Rotating knob clock-
wise or counterclockwise changes the numerical value of the
digit under which the cursor is placed. Holding the code se-
lector knob pressed for more than 3 sec causes the code to

automatically change to 1200 or the programmed code.
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The code can be programmed following the steps below:

a/ Place function selector to SBY.

b/ Select desired code.

c/ Push the IDT and the cursor buttons simultaneously.

The code ismow programmed into memory and will appear whene-

ver the cursor is pushed and held for 3 sec.

Identification button
The Ident button when pressed momentarily and then released,
holds the IDENT reply for approx 25 sec. The IDT nomenclature

will bedisplayed on the displayv window.

Photocell ] )
An automatic dimming phctocell adjusts the brighteness of the
displayed data and nomenclature to compensate for changes in

the ambient light level.

GYROMAGNETIC COMPASS KCS-305

rower for the gyromagnetic compass KCS-305 is ensured via
"AGD-KCS" switch /A 27/ along with the

"INVERTER II"* /A 34/ and

"INVERTER III" /A III/

all situated on the main switchboard.

Magnetic course info are brought to combined indicators
KPI-552 and KNI-582 which are situated both on the front and
rear instrument board. Compass error shall not exceed 10,
Before takeoff, compass error must be removed. To train stu-
dents inidentifying failures of instruments, an artificial
introduction of errors into instrument is achieved by means
of the change-over switch L 12 situated on the central pede-
stal in the rear cockpit. By means of that switch two phases

of compass KCS-305 transmission are mutually interchanged.



Note :

After performing advanced manoeuvres, the gyroscope may be
dragged off. On indicators KPI and KNI in both cockpits flags
*"COMPASS® will appear and the indicator XA=51B will read
deflection of division lines, After the aircraft is back in
straight and level flight, the flags will disappear. In

this case, in straight and level flight, it is obligatory

to carry out alignment of the system quickly : i.e. take up
the lewer of the change~over switch and set the change-over
switch in the position "FREE" and then back in the position
"SLAVE", Flags "COMPASS" will appear on the indicators and
the system will get aligned gquickly after which the flags
will disappear. The division lines will now square on another,
After that readings of the compass will be true,

4 -42a
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DME DISPLAY UNIT

The DME display unit /figure 4-14 /is located on top of the
instrument panel in the front cockpit and on the instrument
panel in the rear cockpit and provides the following controls

and indication elements:

Display Window

The readout appearing in the display window /figure 4 -14 / -
consists of four LED /Liguid Emitting Diode/ diéits. The di-
stance readout additionally contains a decimal point to indi-
cate tenth of nautical miles.

Depending upon the function selector button being depressed,
the readout indicates distance /NM/, time to station /minutes/,
or ground speed /KTS/.

NAV 1 - HOLD - NAV 2 Selector Switch

This selector switch / figure 4 -14 /is used to select either
VHF NAV 1 or WHF NAV 2 radio set.

In the HOLD position, the DME channel selection is disconnec-—
ted from the selected VHF NAV radio set so that the DME can
remain tuned to a previously selected ground station ‘regar-

dless of subsequent frequency selection.

LIGHTING EQUIPMENT /Fig 4- 15/

The aircraft lighting equipment consists of the exterior and
interior lighting.
EXTERIOR LIGHTING
The aircraft exterior lighting equipment consists of the
following lights:

- two landing lights

- two taxi lights

- one left fred/ position light

- one right fgreen/ position light
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- one /white/ tail position light
- one /white/ landing gear down light on each landing gear

LANDING LIGHT/TAXI LIGHT

A combined landing/taxi light is mounted to the tip of each
Wing-Tiptank. The difference between these lights is that the
landing beam covers a larger allround pattern.

A microswitch switches off the taxi lights automatically when
the gear is retracting. When switched to position "Landing
Light" the landing lights remain ON independent of the posi-

tion of thelanding gear.

POSITION LIGHTS

A red position light is located on the left Winc-Tiptank,
\ a green light on the right Wing-Tiptank and a white position
light is installed at the upper end of the vertical stabili-

zer.

LANDING GEAR DOWN LIGHTS

A landing gear down light /white/ is mounted on each landing
gear strut. The lights are automatically switched on by a
microswitch when the landing gear is extended in the locked
down position, provided that electrical power is available
and the navigation light switch is either in FLICKER or FIXED
LIGHTING position.

EXTERIOR LIGHTING CONTROLS ¢

The exterior lighting is controlled by two navigation light
switches on the right console in the front cockpit.

One three-position switch controls the intensitv of the navi-
gation lights. An intensity of either 30%, 60% or 100% is se-

lectable.



SECTION WY

EXTERIOR LIGHTING
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With the other three-position switch the navigation lights

can be set to flashing /flicker/, steady /fixed lighting/ mode
or to OPF /center position/.

The navigation lights are protected by the NAVIG LIGHTS/HAND
LaMpP C/B on the C/B-panel in the front éockpit.

LANDING LIGHT/TAXI LIGHT SWITCH /F/C + R/C/

A three-position control switch is situated above the front
partof the left console in both cockpits.

The forward position activates the landing lights, the rear-
ward position'the taxi lights.

The center pposition is the OFFP position.

The landing and taxi lights are protected by two circuit brea-
kers labelled SEARCHLIGHT PORT and SEARCH LIGHT STARB on the
C/B-panel in the front cockpit.

INTERIOR LIGHTING

The interior lighting of the aircraft consists of two separa-
te circuits for both cockpits - the main /red lights/ and the
auxiliary circuit /white lights/.

In case of a failure in the main circuit, /RED/ the system

automatically switches to the auxiliary circuit /white/.

COCKPIT INTERIOR LIGHTING + CONTROLS

Both cockpit interior lighting consists of the following com-

ponents:

Front Cockpit:

- Individual instrument lights
- 6 Console lights /red + white bulbs/
Center Pedestal light /red + white/

1
- 1 Emergency light /white/
1 Compass light

1

Socket for a portable lamp ' ;J



SECTION v

|

Rear Cockpit:

- Individual instrument lights

- 4 Console lights /red + white bulbs/
- 1 Center Pedestal light /red + white/

INDIVIDUAL INSTRUMENT LIGHTS

Every.instrument on the instrument panel in both cockpits is
equipped with red and white bulbs for indirect illumination.
The instrument lights are controlled by the instrument ligh-
ting switch and a rheostat situated above the left console
in the front cockpit. For the rear cockpit the instrument
lighting switch and rheostat are situated on the Iront part
of the left console.

The instrument lighting switch has three positions:

Center - OPF position
Forward - Red instrument lights /bulbs/ are illuminated

Rearward - White instrument lights /bulbs/ are illuminated

|

A rheostat is situated in front of the instrument lighting
switchto regulate the intensity of the instrument lights.
Turning the rheostat CW increases the intensity.

The instrument lights are protected by two circuit breakers
on the (/B panel in the front cockpit.

They are labelled COCKPIT LIGHTING RED + COCKPIT LIGHTING
WHITE.

CONSOLE IIGHTS

Two console lights are installed on the left side and four on
the right'side below the canopy rail in the front cockpit.
Each light contains a red and a white bulb.

In the rear cockpit two of the same type of console lights are
installed on each side below the canopy rail.

The console lights are controlled and protected by the same
instrument lighting switch, rheostat and circuit breakers as

t i 3 t lights.
L he instrumen ights ~J

L-48
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CENTRE PEDESTAL LIGHT

This light is a similar type as a console light and is mounted
on each control stick below the stick grip.
The light is controlled and protected as the instrument and

console lights.

EMERGENCY LIGHT

A tiltable white emergency light is mounted on the lower left.
part of the gunsight. Its function is to illuminate the air-
speed indicator, artificial horizon, altimeter and PNI in ca-
se of Main and auxiliary circuit failure /Red + white lights/.
The emergency light is controlled by the emergency light switch
situated left of the optical sight..

COMPASS LIGHT

A lamp /bulb/ illuminates the scale of the standby magnetic
compass in the front cockpit. The intensity is controlled by
a photo-cell,

SOCKET

A socket for a portable lamp is.provided right of the rear
wall of.the front cockpit.

INTEGRATED LIGHTING

Indirect illumination is achieved by lights integrated in the
followin control panels:
- DME control panel /F/C/
- VOR control panel /F/C + R/C/
- ADF control panel /F/C + R/C/
- Transponder control panel /F/C/

[8

- HF control panel /F/C/

The light intensity of these control panels are controlled by

L a photo-cell on each of the control panels. ]




P

v

SECTION

INTERIOR LIGHTING OF F/C

L2ALIHM 0348 'NOILYNIRNTY
SYINVIHE - 11NIY1)
QYYOGHILIMS ABYITIXNY

Vs

)

_

]

SO S EEEE

FIST T WGP}
ONILKON 11X )0)

NOIS

]

HEOEEEHE G

L il
TE6666606

NOLYIIGNY 3GNLILLY HIHKIEL

NOY Iy - NOLLISOd
IvdLNAIN

»

NOTLYNIHOTI
SSYdHO) 8-S

NOILVNIHWNIT 1INVd LNIWNYLISNI

HHHYIHIII
4

|

/.

NOILYNINAI
IVLSIA3d IYINT)

4-50

FIGURE L-16




S[‘C]l(‘l’. 1Y

INTERIOR LIGHTING OF R/C

-
-

—

w Z
w O
o —=
-
a «
w Z
(-4

=3
z o
w4
- =

-
-zZ
=832
X -
x>
oo
~ra
=
-
<4zZX
- )
wa o —
o w
2%
£ a©

INSTRUMENT PANEL ILLUMINATION

>
o5

(.00
A

&y
@rele

=
Q
@)

AILE RON

4

L~ TRIMMER ATTITUDE INDICATON

_z
<
=
-
Dw
w0
za

(RRRNRRTAARNT]
-+

v

z

=

b

LS'_

-3 (3

=«

—r—

ztﬂ

¥o ==

= ==

= X

= =
j=1

[

£ Sz

FIGURE & -17 L -5




SECTION 1v

DIMMING RHEOSTAT

Dimming of the following items is accomplished by the dimming
rheostat situated on the right console in each cockpit:

- Master caution light

-~ All warning, caution and advisory lights

- Landing gear electrical indicator panel

- Flap electrical indicator panel

- Trim indicators

Dimming through the full intensity range is possible in five

stages.

OXYGEN SYSTEM /Fig. 4-18 /

The aircraft is equipped with an oxygen system which is divi-
ded into a high and a low pressure circuit. The svstem utili-
zes four four-litre cylinders and two 2-liter installed in the
nose section of the aricraft and an emergency oxygen container

located in the seat pack of the parachute.

Each pilot is supplied by a separate pressure line. However,
the systens are interconnected so that the oxygen from one
system may be used in the other one. A pressure reducer in
each circuit provides a reduced oxygen pressure to the diluter
demand recgulator. The oxygen mask can be connected directly

to the LP oxygen system without using the emergency oxygen

equipment.

HIGH PRESSURE OXYGEN SYSTEM

The HP Oxygen System consists mainly of the oxvgen cylinders,

check valves, the pressure reducer, and the HP oxygen indica-

tors.
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i

Oxygen (ylinder

Four oxygen cylinders with four litres each and two Cylinders

with two litres each are filled by the oxygen filter valve.

Check valves
Six T-piece non-return valves are installed in the HP part of

the oxygen system to prevent back flow of the oxygen.

HP Oxygen Guge

A HP oxygen gauge is located on the forward left console in

each cockpit /fig. 4 -18/ to indicate the pressure of the HP
oxygen System. The scale is graduated from O-lGOkpﬁmF /0=2276 PSI/.
Normal System pressure is between 30 and 150 kp/cm2 /427+2133 PSI/.
The flow indicator is in the lower part of the instrument.

The front cockpit is also provided with a helmet pressure in-
dicator by the left side of HP oxygen gauge.

LP OXYGEN SYSTEM

The LP oxygen system consists mainly of the diluter demand
reqgulator. The diluter demand regulator provides an oxygen/
air mixture in proportion to a given altitude. If carries the

following controls to operate the system.

Oxygen shut-off Valve
The oxygen shut-off valve has the positions CLOSED and OPENED.
The valve when turned CCW opens the oxygen supply system.

Diluter Demand Switch

The diluter demand switch has the positions 100 % and MIXTURE.
In the MIXTURE position, an air-oxygen mixture is provided by
the regulator depending on flight altitude. In the 100 % posi-

tion pure oxygen is delivered.

Emergency Switch
The red background switch has the positions OFF and ON. For

normal operation tnhne switch is set to OFF. In the ON posi-
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tidn the oxygen-air mixture is delivered with pressure to the

oxygen mask, depending on cabin altitude.

FLOW Indicator

The Flow indicator is provided to indicate proper Oxygen flow.
During normal operation the blinker indicates a double butter-
fly white flags and blank when inhaling. In the emergency ON

position, the blinker indicates open /white flags disappearing/.

NORMAL CPERATION

1. High pressure shut-off valve - Open /ccw/
2. Dilute demand switch = MIXTURE
3. Emergency Switch - OFFP

EMERGENCY OPERATION

If Symptoms of hypoxia are suspected:
1. Diluter demand switch - 100 %
2. Emergency switch - ON

EMERGENCY CXYGEN SYSTEM

The emergency oxygen container is located in the parachute
seat pack and is actuated automatically upon seat ejection.
It can also be actuated manually in the cockpit through a red
knob attached to the ORK-9, when the normal system fails.

The emergency oxygen container is charged with 0,7 L of oxygen
at a pressure of lSOkpkmE A built in pressure gauge permits
checking of the pressure.

The container is connected directly to the lap belt Radio/Oxy-
gen connector. )

The container provides oxygen for about 10 minutes.

Oxygen Rear Cockpit Interconnect Valve.

The rear cockpit is provided with an interconnect valve on

the left console behind the oxvgen shut-off valve.
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The valve is closed /C W/ during normal operations.

During solo flights or when the oxygen in the front cockpit
is depleted, the shut-off valve is opened /CCW/ allowing the
pilot inthe front cockpit to breathe oxygen from the rear

0., bottles through interconnection.

2
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SECTION 1V

TABLE OF
OXYGEN DURATION IN HOURS AND MINUTES

/TWO CREW MEMBERS/

Contents|Cabin HP OXYGEN PRESSURE IN kg/cm’
of ,0." .
)8y altitude | 156 1330 110 | 90 | 70 | 50 | 30 | 10
ALl
100 |1t itnges| 320 [2-53 [2.26 [2.00 [1.33 [1.06 | 0,40 | -

24 2000 12.53 | 12.00 {10.08 {8.20 |6.27 [4.35 2.46 -

1]
& 32 | 4000 10.25} 9.00 | 7.36 {6.15 |4.50 [3.26 | 2.05 | —
5
=
='43 6000 7.45] 6.42 | 5.40 |4.39 |3.36 {2.33 1.33 | . —
60 8000 5.33 1 4.48 | 4.03 |3.20 [2.33 }1.50 1.06 —
WARNING
Descentl Not to
to an [fly
alti- pith
tude pxygen
where
oxygen
is not
required

NOTi:: 1, The valucs of axygen durations in the table arc valid for the
fliovts at introduced altitudes, :
2. D oo the flichis pligsical mone Jifficelt the omynen duratic =
are shovten, o
3. D o5 o flichts the indicato? valwven arc approsirately doabled

Fai oo 4L =15



Safety precautions for the_installation of oxygen

Only those bottles may be installed into the aircraft
which have exhausted less than 25% of service life till
the next test.

It is forbidden to install and fill the following bottles

in the aircraft:

a/ the bottles which have not specified marking, paints,
letters ‘

b/ the bottles with damaged threads and screw undons

c/ the bottles with leaking non-return valve of the
screw union

d/ the bottles with damaged surface

e/ the bottles which have been delivered from the store
in empty state /not filled up/.

The bottles may be filled only with medical oxygen
/next as oxygen only/ according to TSN 654405 or GOST
5583-58.

After armouring, the oxygen bottles shall be immediately
y 2
filled with oxygen to pressure of 3 MPa. /30 kp/cm™/.

The oxygen bottles may be stored only when they are
filled with oxygen to pressure of 3 MPa. /20 kp/cmz/.

The oxygen bottles may be filled only with pressure which
is in harmony with proper surrounding temperature - see
the table which follows. The bottles with pressure lower
than 2 MPa /20 kp/cmz/ shall be unconditionally reple-
nished. The same is true if the pressure dropped below
this value during the tests.

The values in the following table are converted to new
measuring units according to SN 654405 and GOST 5583-58.



Sc +35 | +30 +25 +20 +15 +10 | +5 0

MPa 15,8 | 15,5 | 15,3 | 15,0 | 14,7 | 14,5 | 14,2 | 14,0

kp/cm® |160,4 |157,4 |155,4 [152,3 |149,3 |147,2 |144,2 |142,1

°c -5 |-10 |-15 |[-20 -25  |-30 -35  |=40

MPa 13,7 13,5 13,2 | 13,0 12,7 | 12,4 12,1 | 11,8

kp/cm“{139,1 |[137,1 | 134,0 {132,0- 128,9 |125,9 |122,8 |119,8

Filling of bottles which have not been filled yet or
replenishing the bottles having their pressule below

2 mPa shall be executed according to special regulations
/see SN 078304/. .

The oxygen bottles installed in the aircraft already
shall be painted in light-blue /light blue 4400 CSN
673067/ and provided with letters "MEDICAL OXYGEN" using
the medium letters according to 25 SN 010451.

Oxygen bottles /both filled up of those which are to be
filled/ shall be protected againsh knocks or other damage.

Yet before installing the full oxygen bottles, drain
the oxygen after careful loosening of the blind flange
on the bottle screw union. While draining, the oxygen
streem may not be pointed at the worker's body nor at
other objects, but to the free space /the best is to
direct it obliquely upwards/ whole following all safety
precautions /see step 2.1. and ‘2.2./.

The oxygen bottles shall be armoured within 36 months
from the date of their production.

<
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SECTION V

OPERATING LIMITATIONS
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INTRODUCTION

This section includes the limitations that must be observed
during normal operation of the aircraft.The limitations are
derived from actual flight testing limitations connected with
particular operational procedures are given in other sections
of this manual. The flight and engine instrument markings with
their operating limitations are shown in figs 5-1 through 5-3.

DEFINITIONS

Cruise Conditions - LG and flaps up;speedbrakes retracted.

Landing Conditions - LG angd flaps down; speedhrakes retracted.

( Clean Configuration - Without external stores.

[3

Symmetrical flight - Flight with no rolling tendency or use

of railerons in the manoeuvres.
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INSTRUMENT MARKINGS

TRIPLE ENGINE INDICATOR
( fuel pressure gauge)

[T fuel pressure 65 kp/cmzmax

(oil temperature

{oil pressure
2 gauge)

gauge)

¢ o0il pressure 4,5 kp/cmzmax

C under 2 kp/cm2 at near zero
loads for short time only

® o0il temperature from -40°C min
up to 90°C max

o from -5°C up to 90°C max in

operation

TACHOMETER
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o
INSTRUMENTS MARKINGS
HYDRAULIC PRESSUR GAUGE
G pressure in main and emergency
hvdraulic circuits 150 kp/cm2
ACCELEROMETER

MACH - IAS - TAS
INDICATOR

© 490 KIAS max for © "+8g","-4g"max fo thz A/C
configuration without mass 4 200 kg
external stores
¢ 0,84 max /The speedbrakés
extend automatically
at 0,78 + 0,02M/

[}

Fiz. 7 =~
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r-Assymetrical Configurations - when the configuration (fuel,

external stores etc) is not equal on both wings of the aircraft.

Engine Limitations

In addition to the normal operating limitations shown in fig.
5-1, the following limitations shall apply:

- Duration of engine run shall not exceed the following:
. 40% of total engine time at the RATED regime.
> 10% of total engine time at the TAKE-OFF regine.

- When emergency fuel is in operation, the maximum and minimum
HPC rpm are as follows:
. Below 6,500 FT: 103, 2% max; 56% min.
. Above 6,500 FT: 99% max; 60% min.

- The maximum engine run time and altitude with emergency fuel
circuit are 40 mins and 26000 FT respectively.

- After engine shutdown, the engine run down time shoula
not be less than:
. HPC from 10% to 0% - 10 sec
. LPC from 10% to 0% - 15 sec

} - Use of the HPC rpm within the ranges 74-77% and 86-89% is
Q~ permitted for a short duration only (Reason: BOV at 5th and
3rd stage compressor.)

— Do not use the TAKE-OFF regime at altitudes above 32,800 FT.

- The maximum continuous engine run time at the TAKE-OFF regime
is 20 mins.

- The maximum permissible HPC rpm in flight (max overspeed) is
107,8%.

- Throttle operation with emergency fuel circuit should be
smooth so as to prevent fuel starvation and possible engine
flameout.

— Engine operation with the fuel booster pump off is guaranteed
up to approximately 20,000 FT.

- Do not attempt an engine relight with HPC rpm lower than 15%
without the use of Sapphire 5 starting unit.

EGT Gauge Fig., 5-3
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r— ENGINE OPERATING LIMITATIONS —7
Eng HPC EGT ( OC) FUEL OIL OIL TIME OF ENG
Mode RPM GRD FLT PRE.'SS2 PRE852 TE OP /Mins/ THRUST

(%) kp/em® kp/em* / YC/ GRrD FT (KP)
(1) 20 min
START in 550 600 max 65 2 min  -40to90 1 -
15 sec
IDLE 56%1.5 600 600 - 2min  -5t090 30 - -
CRUISZgq 6*1 590 615 - 3-4.5  -5t090 - - 1273
RATED 103.2 625 650 - 3-4.5  -5t090 - - 1500
TAKE
OFF  106.8 660 685  max 65 3-4.5  -5t090 20 20 1720
(MAX)
Notes

1. Abort the start and shut down the engine if:
- HPC rpm is less than 20% after 15 sec.
- there is no ignition (EGT rise after 25 sec)
- EGT rapidly approaches 550%¢

2. EGT in flight is ZOOC higher when de-icing system is on and
can be as high as 7050C above 25000 FT.

ATRSPEED LIMITATIONS

For airspeed limitations, refer to figure 5-4.1; 5-4.2

FLIGHT, MANCEUVERING LIMITATIONS

INVERTED FLIHT LIMITATION

Inverted flight or any MANCEUVe” wesulting in negative acceleration
is permitted for not more than 20 sec. Fuel supply in inverted
flight will last approximately 20 secs. The mi-
nimum interval between consecutive inverted flights is 20 sec.

ZERO "G" LIMITATION

Flights with zero "CG" are permitted for not more than 3 sec -
lubrication factor of the engine oil systerm.

L : N o
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[~ STRUCTURAL LIMITATIONS (clean configuration) 1

The maximum permissible G-factors according to the aircraft
weight are as follows:

G-factor Weight (kg)
+8, -4 4200
+7, -3.5 4500
+6, -3 5000
+5, -2.5 5500

Aercobatic flights with full 350 1 underwing tanks are prohibited.
LIMITATIONS OF THE SPIN TURNS NUMBER

‘ Normal Spin ...ccececeecs...max. 2
Inverted spins are prohibited.

AIRSPEED LIMITATIONS

CONDITION SPEED REMARKS
Cruise configuration without 490 KIAS or The speedbrakes
external stores 0.8 Mach e:ctends+autmnat1cal' ly
at 0.78- .02 Mach
Cruise configuration with
external stores 470 KIAS or
0.75 Mach
With landing gear external 180 KIAS The flaps will not
extend above 165 KIAS
and if extended,they
automaticallyretract
when 165 KIAS is
exceeded
With flaps extended to either 165 KIAS
the TAKECFF or LANDING
positions .
With canopy jettiscned 190 KIAS
L _J
1991 CHANGE 1
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MAXIMUM  PERMISSIBLE AIRSPEEDS
BASED ON WAXIMUM DYNAMIC PRESSURE AND MACH NUMBER
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Fig. 5.4.1



MAXIMUM PERMISSIBLE AIRSPEEDS

SECTION N

BASED ON MAXIMUM DYNAMIC PRESSURE AND MACH NUMBER
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CENTRE OF GRAVITY LIMITATION -

The permissible range for centre of gravity positions is
20.7-26% MAC. In an emergency, if the front pilot ejects,
the C of G is aproximately 30% MAC and the aircraft may
still be landed from the rear cockpit. In this case, do not
use flaps /the airbrakes use during the whole mneeuvering is permissible/.
The final approach speed 125 KIAS.
MASS LIMITATION

The maximum takfeoff weight is 5220 kg and the maximum
landinc weight on a concrete is 4600 kg.

OTHER LIMITATIONS
CROSSWIND LIMITATION

The maximum permissible crosswind component perpendicular
to the runway during take off and landing is 15 knots.

WHEEL BRAKES LIMITATION

When landing with ¢ross weight up to 4600 kg, the maximum
speed at which wheel brakes may be applied is 102 knots.
In cases such as an aborted take off when full brakes are
applied at speeds higher than 102 knots, the brakes must
be allowed to cool before subsequent flight. For an aircraft
with initial take off weight of up to 4430 kg, 10 landings
with braking is permitted, with a minimum of 7 minutes in-
terval between landings. For an aircraft with initial take
off weight of more than 4400 kg, continuous circuits with
braking is allowed, with a minimum of 30 minutes interval
between landings.

NOTE

In an emergency, it is possible to commence braking at speeds
cver 102 knots and weight over 4600 kg. However, after this
braking action, the brakes must be allowed to cool and proper
inspection carried out prior to the next flight.

LANDING LIMITATION

If landing must be made with a gross weight higher than

4800 kg, the maximum permissible rate of descent and g-loading
are 2.5 G respectively. These« limits are exceeded, the wheel
brakes and tyres must be changed prior to the next flight.

1991 CHANGE 1 1
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—
r_ NOTE . —]
Indications of the VVI at touchdown is not a valid indica-
tion of the actual rate of sink as the instrument is sub-
ject to a considerable lag.
EXTERNAL STORES LIMITATION
The drop of all external stores is to be accompli-
shed in level altitude within the speed of 160-270 KIAS and
at altitudes below 23,000 FT.
A
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SECTION wvi

FUIGHT CHARACTERISTICS

TABLE OF CONTENTS
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INTRODUCTION

The aircraft is directionally, longitudinally and laterally

stable at all approved center-of-gravity positions, through-

out the flight envelope. As the flight controls are not hydrau-

lically boosted, stick forces will increase with increasing

speed.

1991 CHANGE 1



SECTION VI

During speed decreasing in the straight flight it is tne
unimportant difference of characteristic§$the aircraft in
all basic configurations /u/c rectracted, landing flaps Oo;
u/c extendec, landing flaps 250; u/c extended, landing;

these flaps 44° configurations at RPM max angd icdle/.
P g

The prestall warning is very weak or none.The stall will
occurs as a fall on the one or other side. After the fall of
the nose, whichn follows, the a/c accelerates itself, comes
out of the stall with the nose lifting ané comes to the

stall again.

These movement are relative slow. After elevator releasing
the a/c comes out cf the stall immecdiately and recovers
the initial state. Also in the moment of stall the effects
of the ailerons ané ruder are sufficient. The remaininc

deflections o the elevator on both sides are considerable.

'E = O ISA idle, No ground proximity

Configuration Training
A/C mass G/kg/ 4300
o

0" ,u/c 102,5 KIAS
Landing | retracted |190 km/hour
flaps 5
deflec- | 257 ,u/c 94,4 KIAS
tion extended |[175 km/hour

440 89 KIAS
165 km/hour
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Calibrated Airspeed (kis)
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SECTION VI

STALL SPEEDS; IDLE POWER
ModeX: L-39 clean A/C
Date: July 1987

Data basis: Calculated

61, 220

215

58 4

56 4
200

V]

55

795"

S aunha SE R I

/ Mo Fi laps, . /
\Fear Retractes /
Z]

2
s [km/s]

bround sronimity,

//// ﬁ Fiaps 25°, 4
g 6ear Frcended,

5

31 4

T . -
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Gear axle/w’eo'
Sround Plannwty

160
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chrldrzcled

b Yo Sround Frevimyl
J I

e —_— .
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SECTION VI

SPINS

The aircraftr stall during the straight flight without ruder I

. : p—
deflection leads not to the spin.

Normz: sni-

Sringing tne airzc-eft into the scin:

16 LOO £t 19 685 f¢t

- altitude 2,000, meximum €,080m /accerding tc reaquirec
number cf revciciionsz/,

- to trim tz neuctrzl,

- to Tix & chareczericstic point cf reference that wil: serve
to crientetion =nd determinaticn 07 number £ revolutiones,

- to ezapt engirs icling speed @nc TZ CNECK TETMDCEreturs o~
exhausst geses,

tc turs thnz circrzft To the cliims 07, cr whils gracuzliy
cuiling Ttrne cec-Ircl stick tc keez reiocing forwerc soees
in norizcornzsl Flignt - tc foiluw us reduciic~ of ecssz,

- &8 g2cn 2z tnsz zircraftt begins T2 wazrn by szrering accut
the stell T3 ezz.y Tull rucgcocr Ir Tne cirsstion of oezin,
eilerons zre I~ neuirel positicze,

- to fcllow up the banking of gircratt and =zt Tno za-- oF “/

"' I3 P N
about £5° in the sense to the spin to pull <re cornzrct
stick tc the extreme position /in case of rged wiih scth
hands/,

- the aircraft enters the spin hesitantly, cnly after *:1t-

ing the forward section the aircraft accelerastes rotesticn

in the sense of

Behaviour of the zirecraft in soin.

In most cases the aircraftt performs a stable spin,

deflected rudder and the proper spin starts.

never-

theless it is also able to enter an unstable spin, when in

changes direction of rotation against the appiied rudder.

Each revolution-of the spin begins with -rapid turn and

drop of the nose section till very steep position. Next

moment *the aircratt benings to raise the nose section, the

speed of rotation decelerates till almost to =

1991 CHANGE 1
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above

nose secticr cen be in this phase even

izon, the who:z aircraf{t shakes vigclently,

nese section

horizon anc increases the speed of rotation

ection of apc:

izg rudder. Decelerztion of the

c

in the right spin than in the

regard to thns steer position of tne eircre<s:
of
ght

to

the revoiction and tnerefore lov. drag the

2nd the thi-c

increases
183k ts
350km.

/hr. Tre

Ferces & on the controls are rtpth in

table spins cocnsiderable anc Tar the nilot cuits

e. Despite the fact that coentrols z2re kept in

ns with consiczrable force, it happens that the

"kicked” tz full opposite deflection and +he

ceflects tc the left as well as o the rignt

if
ck

Eecause of these reasons ;¢ is esss

The force ac 1ng on -the control
196 - 24

ches up to 20- 4§
g to inclination of the longitudinal axis of th

kp and has an oscillatory charac

force in pedeis to kee
538N 98IN

in spin is 60 to 100kp.
Throughout the continuance of the spin vigorou

ole aircraft takes place.

Ext

pelow

reme
pedals are
control

unexpected-

ntial to

stick of the elevatnor

ter, accor-

e aircrafs,

p ‘the rudder in the extreme positi-

s shaking
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— Tne ouration ef 8 revoluticn

i
loss c?¥ neight from tne moment c<
and trencsition tec horizontal

lution ard 1,600 to 1,800 when maki

Recovery from the spin

The inclination of the lonzit
at tne peginning cf recovery effe:z
from the spin. The best and mainliy
of rotztion is the eairerett reccve
forwarc section of the fuselage de

the steepest attitude:

the ped

o

return

tc
simultaneocsliv to shi
ticn or even tc moocerste

-<5

gilerons remain permanen:’

-
m
[

ct

rudder and

3

e

m
o

-

»]
(@]
ot
ot

r ceases rctati

[i]]

1]

- o

light. Continuation of
ontrcl surfaces is 1/2 to
16 kis

189k ts 2
¥ about 350km/hr to 400km/h
flight.

(9]

o
horizontel

flight

O L T
TSN, Ya

SECTION w1

is &€ toc 7 seconds., Joial

T

entering the spin to recovery
1968 ft 2 625 ft .

is BOZ to B0OmM per one reva-

ng two reveclutions,

m’

uZina: axis of the fuceia

m

2 e
--

TS recovery cf the e raf

wilitn the leasi continuaticr

rec In the moment - whsrn the

scen2s - in the viciri

ning,

in neutrsl

.

For training purposes, because of increasing the speed of
flight in the spin,- the aircraft is recovered after the seconc
revoluticon has been accomplished. For proper practising the spin
recovery from the spin after one lcngitudinal swing is enough.

When observing the prescribed p

safely from the spin.

|[Notes

flight to monitor engine r.p.m.

CHANGE 1

rocedure the aircraft recovers

1. During recovery after the rotation has ceased in the descent

and temperature of exhaust gases.




T

] To increase power of trne engine is aliowed only in cese tne

w

SECTION  v;

their values eare within permittec limits. In case o< Cecreescs

-~

of r.p.m. below 54,5% anz growth o7 temperature anove BZICT 4

ct

is essential to shut dowr ths engine anZ later to carry out
reiighting.

in case of unsuccessful enter-ing tne spin it is necessary to
set the rudder to neutrel, t-e elevator <o moderate cushing
anc to pull-out of the desce~t flight in a normel wz. .
In case of unintentions: stczzoing of rotation or in case of
change of the sense cf roteticn in tne soip i+ is eessentizl <o

set the rudder and elevator Tz the positio

{1
mn
ct
[u]
[4]
6]
Q.
[{1]
n
O
[(f]
b B |
ct
-l
)t
e
m
]
o

and tc bring the aircraefc o

kecovery from ine spin By mzz-s of goniying ruccer To tns

extreme position egeinst thes =zin firstezan o< T rz.Tr=l, =zn=
moving the elevator to mocerz=-= PLEning is qQuick anz s=<e &c
well a2z the wsv prescrites. Swever, the zilict n=zs immezizTely
to return ths pedaic tTe neutr-zl peeiiicn efter ine rzzazicr

has ceased. wWren recovering <oz trms spi- Sy means < cedlectirg
rudder agzircs:t the spin ang AEepirngy tnhe contril stiz- Ir zytre-s
deflection of pulling the eircraft reccovers neitner fror ~iphs

ner left spir.

On the loss cf spatizl orientstion curing the spin <% ic recom-

mended to use the prescribed way ot shifting the ruczzr anc elie-
L

vator to neutrsl. This method recovers safely the eirzra

inverted onec in any of its phase.

It is necessery to observe unconditionally the prescribed methc:s
of piloting during entering and recovery of the airzcrazft from
the spin. Non-observance of these conditions can be the cause o
longer continuation of rotation, passing to a spin cf opposite
sense against the applied rudder or to an inverted sa2in.

Keeﬁing the control stick in pulled position after applying rud-
der against the spin results in passing to spin with rotaticn in
the sense of applied rudder.

L__ _ CHANGE 1 _
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SECTION vyr.

~—r
éE. IT guring recovery from tne szin the pedels are ke-- ceflec-
. ted ageinst tne scin end the conatrcl stick fully pusnez, tns
aircraft passes tc en invertec spir.
€. Excessive pushing ©f thg conzrcl stice oevond neutrzl curing
5 recovery resulits In e sieep Fiight with negative los® facter
and a consiceraple leoss cof hszigni wnen pa2ssing TS thns norizon-
tel flignz.
1L. Excessively vigorous anZ energztic pull a= the contrz. stice
atter rotetizn nes ceasgsn Suring recovery from 2z stes:c GSesce--
flight cen bs the cause ©f ths loss o speed, eventuz_ly & gt=11
and resu}t1ng szin,
1. On recovery ff:? Th& spirn ir tne moment oF raisss forwars cec-
c< invciunter. ces-

r.
tion of the fusslage tcwarss horizo- 2 czce
lectiorn eof th= co T i
which means thzt piist after rszieaziny rozzer h
teneousiyv ths control eg+i

Q ) siticr. ‘ WARNING .
4 :: L 921§t b

2. In case the eircrz<: dig nct rscover &= ©,500m of neiz-t z-¢

1

crew muct beil ocuz.

-
[\l
-

3

The spin wit: Full wing-tip %znke ic meore steacy .eanc szaclic;
recovery of ine aircraft from fhe sgin is not eSfecte- fa)

mass of fuel in ths wing-tig tznks.

14, Extended undercarriage, lancing flaps, speed brakes gnZ pecsigi-
on of the centre cof gravity in the permitted limits nzve nc
noticesble influence on the character o< spin anZ itz recoverv.

15. Deflection of ailerons towards the spin to 1/2 - 2/3 ==
maximum deflections has little influerce upon its c
L_ . Deflection of ailerons ageinst the ssin increasas unurnif
of rotation both in the left and right spins. The aircraft tends
to pass to a spin with opposite roteticon; full deflezzieon of aile-
‘rons in the sense to the spin accelerates rotationzl movements

and increases their amplitudes.

s _ CHANGE 1 6—-4d
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SECTION v

INVERTED SPIN

' WARNING l

Intentional inverted spins are prohibited.

The aircraft will entefvén inverted spin, when ¢uring norcal
spin recovery the control stick is pushed forwarzs toc far a=s
too gquickly when rotation stops during reccver: Zrom an erec=
spin.

£ this occurs, it may be difficult for the pilc+t to deter—ine
the direction of rotation. However, the turn neecdle s+3iil Tro-

vide a valid indication of the direction of the ~rcrz-ior.

Recovery From An Inverted Spin

1. Throttle - Idle
2. Neutralize the control and

progressively apply opposite

rudder to the direction of

rotation
Simultaneously:
3. Control stick - Backwards, forward of neu-
tral
4. Controls - Neutral after spin stops

5. Recover from dive

SIDE SLIPS

The aircraft can be slipped at an airspeed of 135 KTS up to
the full deflection of the rudder ped&ls and still zfford ex-

L_cellent control and recovery characteristics. Sideslip chaz:ac-_-__J

1991 CHANGE 1 6 -5
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1
teristics are gooc, however, when slipping with landing gear
and flaps extendec, a considerable nose-~down moment will be

experienced. Sideslips should therefore be initiated cautious-

ly.

FLIGHT CONTROLS

Sveed Brakes

The speed brakes are a drag-producing device to slow the air-
craft down. They can be extended or retracted at any speed or
in any ‘flight attitude. The speed brakes are extended automa-
tically at 0,78 Mach, to prevent exceeding the airspeed limits.
The speecd brakes extend 55 degrees into the airstrea~ fro- the

bottom of the fuselage section.

Extendhqofthe speedbrakes at high IAS or MN causes a nose-aug

moment which can easily be counteracted by the pilox.

Flaps

Extension of the flaps for landing will create a nose-up
moment. This moment is elliminated by the use of trim on the
left side of elevator. '

Trim ¢

The elevator and aileron trim tabs can be trimmed over the
whole speed range. During descent at speeds near the limiting
speed stick forces can become excessive even with the elevator

trim tab in full up position.

CHANGE 1 -
1991



SECTION VI

FLIGHT CHARACTERISTICS

Approach and Landinc

Because of the time required for the engine to accelerate low
engine speed (9 to 12 s from idle to max power) it is desir-
able, for safety reasons to maintain at least 70 % RPM on lan-

ding approach until landing is assured.

After touchdown the aircraft has no tendency to swing or boun-
ce. The nose wheel can be held off the ground to a speed of
»~

100 km/h = 75 KTS. No-flaps landing does not affecz the lan-
ding characteristics of the aircraf:.

MANOEUVERING FLIGHT

Low Altitude Flights

Low altitude flights are easily accomplished and no special
technique is required. Handling qualities are good <throughout

the entire speed range.

High Altitude Flight

The aircraft is eguipped with an airconditioning/pressuriza-
tion system and an oxygen system to permit high altitude flights.
Flight characteristics during high altitude flights are nor-

mal, and require no special techniques.

AEROBATICS

Only normal technigques and knéwledge are required when perfor-

ming aerobatic manoeuvers

The following aerobaticmanoeuversnmy be performed with and

without external fuel tanks:

1991 CHANGE 1
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T
Manoeuver Power Speec KTS
Loop nom ' 320
Immelmann nom 320
Aileron roll nom 150 mir
Barrel roll nom 280
Split S 0,85 nom 120
Stalled turn nor 120
Chandelle nom 280
Lazy eight nom 280
Clover leaf nor. 280
NOTE
During over-top maneuvers, the airspeed will decrease
rapidly, even to where O airspeed is indicatecz. There~
fore, the controls should be used with care.
~

Pulling into buffeting throughout any position of an aerobatic
manoeuver should be avoided.

The limitations stated in Section V. are to be Observed.
Dives

At 0.78 *002 Mach the speed brakes will extend automatically
and thereby prevent exceeding the limiting Mach. At 0,80 Mach
(M crit.) a pronounced buffeting of the flight controls (aile-
ron, rudder) occurs, indicating that the limiting Mach number
is reached. Up to the limiting Mach number handling qualities
of the aircraft are good. At speeds above 0,80 there is a no-
ticeable reduction of elevator effectiveness.

8

Dive Recovery

For minimum loss of altitude during dive recovery the follow-

ing procedure is recommended:
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- . CAUTION |

AAAAAAAAAAAAAAAAAAAA

_]

During dive recovery at speeds near the limiting speeg,
stick forces can become excessive even with the elevator

trim tab in the full up position.

Simultaneously:

1. Power - Idle
2. Speed rakes ~ Out
3. Wings - Level
4. Backstick pressure - Apply

Care must be taken, that "g" limitation statec in Sectio:

are not exceeded.

f For altitude loss in & dive refer to figure 6-2

( ; Flight with External Loads

,1fv'2j The flight characteristics with external loadés are identical
with those without external loads, and no specizl technicues

are reguired.

Flight with Asymetrical External Loads

Flights with asymetrical external loads do not present any pro-
blems, and no special technique are reguired.
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1
Table of Contents Page
INTRODUCTION M T ceas 7-1
INSTRUMENT FLIGHT PROCEDURES ............. .o 7-1
ICE AND RAIN A L 7-5
TURBULENCE AND THUNDERSTORMS. . . ettt 7-7
NIGHT FLYING MR A c e e e aea. 7-8

List of Illustrations

Fig 7 -1 APPROACH (TYPICAL) ................. 74
7-2 GCA PATTERN (TYPICAL) .............. 7-5

in section II . Discussion relative to equipment operation is

covered in section I.

INSTRUMENT FLIGHT PROCEDURES

accurate trimming is mandatory. All airspeed limitations recom-
mended should be adhered to during instrument flight, especial-
ly during landing approaches. Turns with more than 30 bank are

not  recommended during IFR cperations.

-
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SECTION ViI

r 1
PRE-FLIGHT AND TAXIING

Complete the normal preflight inspection for this aircraft pre-
scribed in section II. Particular attention should be paid to
those items essential to instrument flight. Complete the taxi-

ing checklist outlined in section II.

INSTRUMENT TAKEOFF

Align the aircraft visually with the runway and set the heading

under the top index. For takeoff the normal take off procedures'
and techniques should be used. During take off run correct head-
ing deviations by differential braking until the rudder becomes

effective at approximately 25 KTS.

During take off run, the heading indicator, is used for direc-
tional control;, however, while runway marking remain visible

they should be used as an aid to maintain the proper heading.

INSTRUMENT CLIMB

As the aircraft leaves the ground the attitude indicator is used
to maintain pitch and bank control and continues as such until

a positive rate of climb is established. Climb in accordance
with normal procedures. '

INSTRUMENT CRUISE

After levelling off the climb, it may be necessary to maintain

climb power until cruising airspeed is established.
For cruisihg data the applicable Appendix information should be
used.

NOTE

The attitude indicator may precess in pitch and bank during
turns, so a constant crosscheck of the other flight instru-

ments is necessary to maintain the desired attitude.

Before entering clouds, pre_cipitations, or visible moisture:

L : I
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1. PITOT HEAT buttons-push
2. DEICING Switch - ON

RADIO AND NAVIGATION EQUIPMENT

For description of the radio and navigation equipment refer to

section I.

DESCENT

When cruising at high altitude a descent to initial penetration
altitude prior to reaching the destination fix may be made at
airspeed and power setting given in the descent charts in the
Appendix. For a normal penetration, reduce power to 85 % RPM,
lower the nose to establish a descent attitude. Establish and

maintain an airspeed of 250 KIAS. This will provide a comfortab-

! WARNING l

Descents at idle RPM may result in insufficient deicing;

T . le rate of descent.

therefore descents of this type are not recommended below
20 000 ft 6 100 m under instrument conditions.

For approach procedures refer to instrument Approaches in this

section.

HOLDING/LOITER

The recommended airspeed for holding patterns or loitering is
(_' 200 KIAS. For maximum endurance while holding refer to the Ap-

pendix for .airspeeds, power settings, and fuel consumption. Des-

cents to traffic pattern altitude should be excuted in accordan-

ce with published instrument procedures.

INSTRUMENT APPROACHES

The equipment provided is described in Section I. Instrument

L_épproaches can be performed at any allowable gross weight. The_J

7-3



ILS APPROACH /TYPICAL /

MISSED APPROACH

THROTTLE

ATTITUDE
FLAPS

FLAPS
THROTTLE

SPEED BRAKES

LANDING GEAR

- MAX
- IN

- NOSE UP 8°
-1/0

- Up

SECTION vi

-UP, 140 KIAS MINMUM

- RETARD T70103% RPM 710
ATTAIN 200 KIAS -
THEN AS REQUIRED 7O
MAINTAIN THIS SPEED
70 REGAIN THE MISSED
APROACH ALTITUDE

APPROACH T0 GLIDE SLOP

AIRSPEED
LANDING GEAR
SPEED BRAKES
FLAPS
AIRSPEED
THROTTLE

~ BELOW130 KWAS

- DOWN

L]

- 710 BELOW 1760 KIAS

~140 KIAS

~AS REQUIRED TO
MAINTAIN 140 KIAS

INTERMEDIATE
MARKE R

FINAL APPROACH{GLIDE SLOPE)

FLAPS
AIRSPEED
THROTTLE

- DOWN
- 120 KIS
- 95 %

ENTRY

CONFIGURATION - CRUJSE
AIRSPEED - 200 KIAS
THROTTLE - 91-95 % RPM

e e

Fig.

OUTER
MARKER

7-1 ..



RADAR APPROACH /TYPICAL /

BASE LEG
'_ SPEED - BELU\fl 180 KlAS
LANDING GEAR - DOWN
SPEEDBRAKES - IN
FLAPS ~1/0, BELOW 160 KIAS
AIRSPEED -1L0 KIAS
FINAL TURN
—c= = HROTT ~-95°/
SPEED  ~ L0 KIAS THROTTLE 5%
THROTTLE —AS REQUIRED|

SECTION Vi

»

APPROACH 1D GLIDESLOPE

SFEED =~ 140 KIAS
THROTILE - AS REQUIRED

FINAL APPROACH /GLIDESLOPE/
FLAPS

- DOWN
SPEED - 120 KIAS MIN
THROTTLE - AS + REQUIRED
GO-AROUND ‘
THROTTLE - MAX
SPEEDBRAKES -iN
FLAPS -FLAPS TI0
LANDING GEAR - Up
FLAPS - UP N0
THROTTLE - RETARD T0\103% T0
ATTAIN 200

THEN AS REQUIRED TO
MAINTAIN THIS\ SPEED
T0 REGAIN THE

APPROACH ALTITUDE

DOWN WIND .
CONFIGURATION - CRUISE
ATRSPEED - 200 KIAS
THROTTLE -90-92°.

NOTE

TYPICAL RADAR APPROACH
PATTERN REOUIRES SOkg
OF FUEL

ENTRY
CONFIGURAT ION- C RUISE
AIRSPEED  -200 KIAS
THROTTLE  -%0-92% RPM
Fig. 7-2
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initial approach from the fix or holding pattern should be ac-
complisched at 200 KIAS prelanding cockpit check will be star-
ted when cleared for an approach and should be finished after
completion of the procedure turn. The final approach is made at
140 KTS with gear and flaps at T/O and at 120 KTS minimum with
gear and full flaps before starting final descent.

RADAR APPROACH (GCA)

A typical approach is shown in figure 3-6. When cleared for an.
approach, the prelanding cockpit check should be performed. Al-
titude, course, and rate of descent should be adjusted as direc-
ted by the radar controller. Perform final cockpit check prior
to starting final descent. The fuel and time required for the
pattern at different bases depend upén local procedures and the
type of patterm in use. Emergency radar approaches may be made
with less fuel by requesting the radar controller to shorten the

pattern.

MISSED APPROACH

If visual contact_is not established by the time the D.H altitu-
de is reached or the M.A.P is reached, execute a missed approach
as published or directed by the air traffic controller. The re-
commended procedure for missed approach is to simultaneously

apply max power check speedbrake in and retract flaps to T/0.

Establish an instrument takeoff attitude and retract the landing
gear and flaps in the same manner and with the same restricti-
ons as in an instrument takeoff. Power should be reduced as soon

as a safe altitude and an airspeed of 200 KTS has been obtained.

ICE AND RAIN l WARNING I

Flying through areas of possible ice formation conditions

is prohibited.

If flying through cloucs and or visible moisture at atmospheric

Lfemperature of + 5°C or less is unavoidable ensure that the De:J
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T
vator and aileron control as possible maintain aircraft

attitude in order to minimize the stress imposed on the
aircraft.



SECTION Vi

_J

r

vator and aileron control as possible maintain aircraft
attitude in order to minimize the stress imposed on the

aircraft.

NIGHT FLYING

Upon entering the aircraft, turn on interior lighting and ad-
just light rheostats to provide illuﬁination of all necessary
controls and panels. For taxiing, takeoff, and landing at night
use the taxi/landing and navigation lights as appropriate.

NOTE

Instrument, consoles and warning lights should be dimmed

as necessary.

“? \ Interior Inspection

Care should be taken not to allow foreign objects to come in
contact with the canopy, because it is possible to damage the

plexiglass in extreme hot weather.

Starting the Engine

Normal starting procedures are used in hot weather. EGT can

reach maximum limit under extreme conditions.

Before Taxiing

Ground checks should be completed but accomplished as rapidly

I as possible if experienced pilots are in the aircraft.

Taxiing
Brakes should be used as little as possible to prevent over-
heating. Taxi carefully with minimum power to minimize the

blowing of dust and sand into other aircraft. Be sure that ta-

keoff distances have been checked in the Appendix.

L | o



Takeoff

SECTION wvii

Strict adherence to recommended takeoff techniques ang climb

tly as temperature rises.

Refer to Appendix for performance data.

Climb
Use the normal climb procedures.

During Flight

Normal procedures are used in flight,
Descent

For the descent the normal procedures will apply.

Landing

Monitor rate descent closely during approach.

Do not allow rate of descent to exceed the values recommendeg

for the final portion of the approach.

Engine Shutdown

Use normal engine shutdown procedures.
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STANDARD ATMOSPHERE TABLE

-

APPENDIX

STANDARD SL CONDITION: f?;;ifs'f': :'gngszA'
TEMPERATURE:+ 15°C = 59°F 1 in.Hg — 0.49120si
PRESSURE : 1 013,25 mb = 29,92 in.hg = 760 mm/Hg 1 knot — 1,852 km/h
DENSITY: 1,225 kg/m’ 1 knot —~ 1,688 ft/sec
‘SPEED OF SOUND: 1 116,89 ft/sec = 330 m/sec 1 km — 0,53959 kis
ALTITUDE DENSITY 1 SPEED OF | TEMPERATURE PRESSURE | "PRESSURE PRESSURE
FEET RATIO ¢ NE4 SOUND °c °F mb IN Hg RATIO 8
KNOTS
0 1.000 1.0000 661.7 150 59.0 1013.25 29.92 1.0000
1.000 a711 1.0148 659.5 13.0 55.4 977.18 28.85 9644 '
2.000 8428 1.0299 657.2 11.0 51.8 942.12 27.82 9298
3.000 8151 1.0454 654.9 9.0 483 908.07 26.81 8962
4.000 .8881 1.0611 652.6 70 447 875.24 25.84 8637
5.000 8617 1.0773 6503 5.0 a1 84302 24.89 .8320 :
6.000 .8359 1.0938 648.7 39 376 81202 23.97 .8014 :
7.000 8106 1.1107 645.6 1.1 340 781.87 23.08 e ;
8.000 .7860 1.1279 643.3 - 08 304 752.63 22.22 7428 !
9.000 7620 1.1456 640.9 - 28 269 724.27 21.38 to7ag
10.000 7385 1.1637 638.6 - 438 23.2 696.81 20.57 6877
11.000 7155 1.1822 636.2 - 6.7 19.7 669.16 19.75 6614 :
12.000 6932 1201 6339 - 87 16.2 644.43 19.02 6360 ;
13.000 6713 1.2205 631.5 -10.7 126 619.40 18.29 6113 :
14.000 6500 1.2403 629.0 -12.7 9.0 595,28 17.57 5875 i
' 15.000 6292 1.2606 626.6 —-147 55 571.78 16.88 5643 i
. . |
"+ 16.000 6080 1.2815 624.2 - 1866 19 549.18 16.21 5420 !
( 17.000 5892 1.3028 621.8 —~18.6 - 16 527.19 15.56 5203 ;
18.000 .5699 13246 .619.4 ~206 -~ 51 506.02 14 84 4994 ;
19.000 5511 1.3470 8170 -226 - 87 485.45 14.33 4791 :
20.000 5328 1.3700 614.6 —-246 —-12.3 455.59 13.75 4595 :
21.000 5150 1.3935 612.1 —-26.2 -158 446 .44 13.18 4406 :
22.000 4976 14176 609.6 -285 - 194 427.90 12.63 b 4223 ,
23.000 ABOG 1.4424 607.1 —-305 - 230 40996 12.10 4045
24.000 4642 1.4678 604.6 —32.5 -265 392.74 11.59 3876
25.000 4481 1.4338 602.1 —-345 —30.1 376.02 11.10 371
26.000 4325 1.5206 599.6 —365 ~33.7 359.91 10.62 .3552
27.000 4173 1.5480 597.1 -384 ~37.2 344.30 10.16 3398
28.000 4025 1.5762 584.6 —-ap.4a —408 329.31 9.72 3250
29.000 3881 1.6052 592.1 —424 —-444 314.82 9.29 3107
30.000 3741 1.6349 589.5 —444 —478 300.94 B.88 2970 ,
31.000 3605 1.6654 586.9 —464 -515 287.46 8.48 2837 '
32.000 .3473 1.6968 584 4 -483 - 551 274 .49 8.10 .2709
33.000 3345 1.7291 581.8 —50.3 - 5886 262.03 7.73 .2586
34.000 .3220 1.7623 579.2 ~-523 —-622 24997 7.38 2467
35.000 3089 1.7964 576.6 ~543 ~65.8 238.42 7.04 .2353
- 36.000 .2981 1.8315 5740 ~56.3 —-69.3 227.27 6.71 2243
“~ 36.089 2971 1.8347 573.7 —565 —69.7 22636 6.68 2234
37.000 2843 1.8753 573.7 —56.5 —-69.7 216.63 6.39 2138
' 38.000 2770 1.9209 573.7 —~56.5 -69.7 206.50 6.09 .2038 :
39.000 2583 1.9677 573.7 -565 « —68.7 196.77 5.81 1942 i
40.000 .2462 2.0155 573.7 —56.5 —-69.7 187.55 5.53 .1851 ;
41.000 2346 2.0645 573.7 —-56.5 -69.7 176.37 5.28 1764 '
42.000 2236 2.1148 573.7 ~56.5 —69.7 170.44 5.03 1681 ;
43.000 2131 2.1662 573.7 ~56.5 - 69.7 162.21 4.79 1602 .
44.000 2031 2.2189 573.7 ~56.5 -69.7 154.76 457 1527 ;
45.000 1936 2.2728 573.7 - 56.5 - 69.7 147.65 4.36 .1455 I
, Fig. Al- 5
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STANDARD UNITS CONVERSION CHART

DISTANCE
FEET ‘METE RS NAUTICAL|KILO-
MILES  |METERS
15000, 3000 5500
4 -+
14,0007 T
- -
4 =5 000
13,0004 4 000 <
<+ 2500 —{.
12,000~ —4 500
“+=- 3500 T
11,000 T 4000
k =
10000500 20004
+ +4— 3500
a X
9,000~ 4
b— 2 500 ~
5,000 4=3000
- n
+ 1500—t
7000~ £ 2500
42000 L
6,000~ £
T 12000
5,000—1_ 1 500 1000—1
- -i-
4,000—- J=1500
b 1 000 -
3,000 4
1 so0 1000
2,000 £
I - F
- = S00
1,000~ +
4 +
0—d—o 0——0

Conversion formula:

Kilometer/km/h into knots:
Knots/NM into kilomerter:

Feer into meters:
Meters into teet:

SPEED
FEET PER]METERS METERS | KNOTS
WM'N PER SEC. PER MIN,
70,000 360 J—7100
1 20,000~
320 1
60,000—" 4—s600
o -
p N
1230 T
i “4—500
50,000—_ 15.000—
t—240 4
- i
of b
i 1
4 1.
40,000 _ 299 I
-'. --
-.P -T
10.000—-
: “+—160 R
30,000 300
- -b-
“4—120 T
o4 +
20,000—— =200
'1—-80 5.000——
- +
—— _P
10,0001+ =100
4—40 +
. o——o 0—=0
km x 0,53959 = kis/NM
kts x 1853 = km
ft x 0,304801 = m
m x 3,28083 = f1
Fig. Al-6
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DEFINITIONS AND ABBREVIATIONS

Definitions

Takeoff Speed.
The speed at which the aircraft attains 1,1 Vsl'

Takeoff Ground Run

_]

The distance measured from brake release to the point where the

aircraft reaches takeoff speed.

Takeoff Distance.

[_The horizontal distance measured from brake release until

a

INE
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J

height of 15 ﬁ £ 50 feet is attained.

Climb Speed

The speed after completion of the takeoff phase. This speed

provides maximum rate of climb.

Approach Speed

Is the speed which must be maintained down to a height of 15 m £
50 feet (over the threshold) and should be 1,3 vso‘

Touchdown Speed

Is the speed of 1,1 Veor

Landing Distance

The horizontal distance from a 15 m £ 50 feet height above the
landing surface to the point where the A/C comes to a complete

stop.

Landing Ground Roll

The distance required from touchdown to a complete stop under
the following conditions:
dry hard runway, full braking applied after nose wheel touch-

down and after passing brake limiting speed.

Maximum Refusal Speed

The maximum speed at which an abort may be started and the air-

craft stopped within the remaining runway length.

Accelerate-Stop-Distance

3

The distanﬁe required to accelerate the aircraft (in takeoff
configuration) to the maximum refusal speed and bring it to a
complete stop on the runway length remaining under the follow-
ing conditions:

dry hard runway, full braking 3 s after engine has failed.
J

Al - 2
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1
Abbreviations
Alt Altitude
CAS Calibrated airspeed:
Indicated airspeed corrected for position error
(CAS = IAS + Correction)
EAS Equivalent airspeed:
Calibrated airspeed corrected for compressibility
(EAS = CAS - Correction)
ft Feet
ft/min Feet per minute
AS Indicated airspeed
KCAas Calibrated airspeed in knots
kg Kilogram )
kg/h Kilogram/hour
KIAS Indicated airspeed in knots
km Kilometers
km/h Kilometers per hour
KTAS True airspeed in knots
KTS Knots
1bs Pounds
M Mach number
(Instrument and position error negligible)
Indicated Mach number
= True Mach number
m/s meter per second
NM Nautical miles
Pa
PR ALT Pressure altitudé
PS1 | Pounds per sguare inch
ROC Rate of climb
ROD Rate of descent
RPM .- Revolutions per minute
TAS true airspeed (EAS corrected for density)
TAS = EAS x /G
L _J
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| m
r Veo Stall speed landing configuration
Vei Stall speed T/O configuration
Miscellaneoeus

the reciprocal of the square root of the density
1/Q?;7 ratio, at the density altitude (the Greek letter
sigma is used to represent the density ratio).

DISCUSSION OF PERFORMANCE CHARTS

The purpose of performance charts is for planning éomplete mis~-
sions from takeoff to landing for operating conditions normally
encountered. The conditions and operating procedures on which
the performance is based are shown on the charts or in the text.
To obtain the best performance from the aircraft, these condi-

tions and procedures must be followed.

The operating procedures are consistent with the Normal Proce-

dures in section II and the Operating Limitations in Section V.

A part type arrangement groups the data as needed for planning
general phases of flight. Descriptive text and sample problems
" in each part discuss and explain the use of the types of charts

provided.

PERFORMANCE DATA BASIS

Flight planning data shown in this Appendix are derived from
the results of flight tests conducted by the contractor and
are identified as FLIGHT TEST. All data are based on the thrust
of an average engine, however, the actual thrust between engi-

nes varies and may cause variation in performance.

Unless specifically stated, the data are consistent with the
recommended operating procedures and techniques set forth else-
where in the Flight Manual. The charts are baseéd on performan-

L ce under standard atmospheric conditions, however, correstions.

Al - 4



APPENDIX

for nonstandard temperature conditions have been included

wherever possible.

FUEL AND FUEL DENSITY

The fuel density used in the Appendix is 0,78 kg/l. The densi-
ty of JET Al varies from 0,75 kg/l1 to 0.80 kg/l, depending
upon manufacturer. This will cause a variation in grossmass

and result in some variation in performarnce.

AIRSPEED CORRECTION CHART
Figure Al-1l.

The airspeed correction chart is provided to show position er-
ror correction which must be applied- to obtain calibrated air-

speed (CAS) from values indicated on the airspeed indicator.

( Example
Enter the chart at 420 km/h £ 227 KTS and move up to the cor-

rection curve. From there move left and read the airspeed cor-
rection of 13 km/h £ 7 KTS. CAS is 433 km/h £ 234 KTS.

AIRSPEED/MACH NUMBER CURVES
Figure Al-2

These diagrams show the relationship between true Mach number,
true airspeed, :calibrated airspeed, air temperature and pressu-

re altitude.

A

y The diagram ranges from 0-600 KTS = 1 112 km/h CAS and up to
[ 0,9 Mach.

Example

Enter the chart at a CAS of 399 km/h £ 215 KTS and move straight
up to the left and read 0,428 Mach. If you move parallel along
the guide line right of left the SL line you read a TAS of

495 km/h = 267 KTS at standard temperature. If you move
straight right to the sea level line and from there down to thne

- L _J
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30° temperature line, from there again right, you read a TAS
of 537 km/h £ 290 KTS at a temperature of 30 "C.

COMPRESSIBILITY CORRECTION CHART

Figure Al-3

The airspeed/compressibility correction that must be subtrac--
ted from calibrated airspeed in order to obtain equivalent
airspeed is shown in figure Al-3. Equivalent airspeed is used

in determining true airspedd. True airspeed egquals equivalent.
airspeed times - .

Example
Enter the chart at a CAS of 300 KTS and move straight up to the

25 000 feet line. Move right or left and read a correction of
11,5 KTS. Subtract this value from the CAS to obtain an EAS
of 288,5 KTS.

DENSITY ALTITUDE CHART
Figure Al-4

The chart shows the relationship of outside air temperature,
pressure altitude, and density altitude. A line showing the
standard day variation of temperature with altitude is inclu-

ded for reference, as is a scale of AF -

Example

Enter the chart at -15°C and move straigth up to the pressu-
re altitude line 6 000 ft. '
From this intersection move straight to the left and right.
On the left scale you will read a density altitude of 3 700
feet and on the right scale you will read thatjﬂ%?' is 1,06.

STANDARD ATMOSPHERE TABLE
Figure Al-5

The standard atmosphere table is provided, to show standard

| values of the atmosphere as defined by the International Ci~_J

A1 -6
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vil Aviation Organization (ICAO) . The ICAO assumes a tempera-
ture of 15°C and a pressure of 1013,2 milibars = 760 mm Hg as
standard sea level conditions. The temperature variation (lap-
se rate) with altitude is approximately constant at -2°C per
330 m = 1 000 feet from sea level to 11 007 m £ 36 089 feet.

At 11 007 m = 36 089 feet the stratosphere is assumed to begin
and the temperature remains unchanged (~-56,51 C) for all prac-
tical purposes with increasing altitude. The standard atmosphe-
Te table shows values for every 330 m £ 1 000 feet increments .
in altitude and includes temperatures in both, degrees Fahren-

heit and degrees Centigrade.

STANDARD UNITS CONVERSION CHART

Figure Al-6
To convert feet/knots into meters/kilometers for distance and

speed this chart may be used

CONVERSION CHART mm OF MERCURY~MILLIBARS
Figure Al-7

The chart shows the relationship of milimeter-mercury and mil-

libars.

CONVERSION CHART LITER-KILOGRAM
Figure Al1-8

Thise chart shows the relationship between liter and kilogram
at a fuel density of 0,78 kg/1 (1sAa).

! CONVERSION CHART kg/cm? - bar - psi

[N

Figure Al-9

This chart shows the relationship between kg/cm? - bar - psi.

FUEL LOAD - AIRCRAFT MASS

Figure Al-10
L_This chart shows the aircraft mass (operating mass plus fuel) _J

1991 CHANGE 1 A1 -7
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as a function of fuel aboard for aircraft with and without

wing tip and external tanks.

[y

R
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Airspeed Correction Chart
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MACH NUMBER
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AIRSPEED MACH NUMBER CURVES

PRESSURE ALTITUDE — 1 000 ft
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COMPRESSIBILITY CORRECTION CHART
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DENSITY ALTITUDE CHART
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EXAMPLE : NOTE:

I smbient temperature is — 15 °C and pressure
altitude is 6 000 f1 {~ 1 830 m}, the density
altitude is 3 700 ft {= 1 130 m) and \—/j is
about 1.06.

Set altimeter setting to 1013.25 mb =
760 mm/Hg before reading pressure altitude
and temperature in order to determine den-
sity sititude.

Fig. Al-4
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CONVERSION mm OF MERCURY-MILLIBAR

N
MILLIMETERS to MILLIBARS (1 millimeter of mercury = 1.3332 millibars)
il o | v+ T 21 31 a ] s 61 771 a1 4
meters MILLIBARS .
530 ° 706.6 7079 7093 7106 7119 7133 7146 7159 7173 718,6
540 | 7199 721.3 7226 7238 7253 726,6 7279 729,3 730.6 731.8
550 733,3 734,6 7359 1373 738.6 7399 7413 7426 7439 745.3
560 746.,6 7479 749.3 750.6 7518 753.3 7546 7559 757.3 7586
570 759,9 761.3 7626 7639 765.3 766.6 7679 769.3 7706 mms
580 773.3 7746 7759 7773 778,6 7799 7813 7826 7839 785.3
590 786.6 7879 789.3 790.6 7919 793.3 7946 795.9 797.3 798.6
600 - 7999 801,3 802.6 8039 805.3 806.6 807.9 809.3 810.6 8119
610 813.3 814.6 8159 817.3 8186 8199 8213 8226 8239 825,3
620 826,6 8279 829.3 830.6 8319 833.3 834.6 8359 837.3 838,86
630 839,9 841.,3 8426 8439 8453 846.6 8479 849.3 | 8506 8519
640 853.3 854.6 8559 8573 8586 859.9 ! 8613 8626 | 18639 865,3
650 866,86 867.9 869.,3 870.6 8719 8733 ! 8746 8759 ' 8773 | B78.6 !
660 879,9 881.3 882,6 883,83 885,3 886.6 ‘ 887.9 889.3 - 8906 | 8910
670 893.3 8946 | 8959 897.3 898.6 899.2 | 9013 8026 ! 9039 ¢ 905.3
680 906.6 907.9 909.3 910.6 ' 919 913.3 914.6 9159 . 9173 : 9186
690 919,9 921.3 922,6 8239 9253 926.6 9279 ' 9293 { 9306 o319
700 933.3 934.,6 9359 9373 938.6 939.9 8413 : 9426 | 9439 - 9453
710 946,6 947.9 949.3 950.6 8519 9533, 9546 ! 9559 : 9573 ; 958.6
720 959.9 961.3 9626 8639 965.,3 9666 - 9679 * 9693 | 9706 | 9719
730 §73.3 9746 9759 977.3 9786 9799 | 9813 9826 ! o839 l 985.3
740 986.6 8879 989.3 9906 | 9918 9933 - 9946 9389 . 9973 998.6
750 9998 | 1001,3 | 1002,6 | 10038 | 1065.3 | 1006.6 - 1007,9 1009.3 | 10106 ' 1011.9
76C 1013.3 | 1014,6 110159 | 1017,3 | 10186 | 10199 1021,3 10226 ! 10239 ‘3 1025,3
770 1026,6 § 1027,9 {10293 | 1030.6 | 1031.9 | 1033.3 10346 10359 1037,3 } 10389
780 1039.9 | 1041,3 | 10426 | 10439 | 10453 | 10466 10479 10493 10506 | 10519
790 1053,3 | 1054,6 | 10559 | 1057.3 | 10586 | 10599 . 1061.3 10626 | 10639 ;| 1065,3
800 1066,6 | 1057.9 |.1069.3 | 1070.6 | 10719 | 10753 . 16746 10759 . 1077.3 ! 1078.6

Fig. Al-7




100 liter

CONVERSION liter — kg

FUEL DENSITY AT ISA (15 °C) 0,78 kg/|
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DESCRIPTION AND USE OF CHARTS

TAKEOFF SPEEDS
Figure A2-1/1, =-1/2

Normal takeoff speeds, stall speeds, and the speeds at which
A

a height of 15 m = 50 feet should be attained are given for

the entire range of takeoff gross masses.

USE
Enter the chart with the takeoff mass to obtain the correspon-

ding speeds.

EXAMPLE

The example shows for a takeoff mass of 4 400 kg a stalling
speed of 177 km/h /96 kts/, and a normal takeoff(speed of

195 km/h /105 kts/. The speed over a 15 m 2 50 feet obstacle
is 212 km/h /114 kts/.

TAKEOFF GROUND RUN
Figure A2-2

This chart shows the takeoff ground run for different density
altitudes /ISA/, and gross masses. Correction grids for

head/tailwind components are included in the chart.

EXAMPLE

Enter the chart at the OAT and pressure altitude. Then move
straight to the right to your takeoff mass /4 100 kg/, and
from this point down to your headwind -tailwind base line.
Draw the line parallel to the headwina line to the 10 m/s
point, from this point straight down to obtain the take-
off ground run 790 m /2400 ft/

AZ2-2
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ACCELERATE-STOP-DISTANCE
Figure A2-3

This chart shows the distance required to accelerate the air-
craft to takeoff speed and, assuming an engine failure, bring

it to a full stop on the runway length remaining.

EXAMPLE

The example shows for a takeoff mass 4 400 kg an accelerate-
-stop-distance for clean a/c 1150 m /3750 ft/ on the concrete
runway and on the grassy runway 1250 m /4100 ft/ under standard

atmospheric conditions.

TAKEOFF DISTANCE OVER 15-M-OBSTACLE

Figure A2-4

This chart shows for different, takeoff masses

takeoff distance over A 15 m £ 50 feet obstacle.

NOTE

Takeoff distance to clear a 15 m = 50 feet obstacle is only
obtained, if the proper normal takeoff speed from the TAKEQFF
SPEEDS chart is maintained during takeoff.

EXAMPLE

The example shows for a takeoff mass of 4 400 kg a takeoff
distance for clean a/c 675 m /2200 ft/ on the concrete runway
and on the grassy runway 790 m /2600ft/ under standard

atmospheric conditions.
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TAKECFF AND LANDING CROSSWIND CHART
Figure A2-5

The wind component chart is used to determine the wind compo-
nentvparallel and perpendicular to the runway. The crosswind
component must be based on maximum gusts velocities. This
chart shows three different wind velocities and wind.direc-
tions. The headwind and crosswind component éhd the maximum |
crosswind component for takeoff and landing. The limit line

represents the demonstrated crosswind component of 10 m/s.

USE

Enter the chart with the difference between wind and runway
direction and the wind velocity and mark this point on the
chart. From this point head and crosswind components may
easily be obtained.

EXAMPLE

The example shows head and crosswind components, and the allo-
wance for takeoff and landing for a wind 30° off the runway

in use with 12,5 m/s :

Headwind component 1l m/s

Crosswind component 6,5 m/s

Takeff and landing are allowed.

A2 - 4
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DESCRIPTION AND USE OF CHARTS

CLIMB CONTROL

Rate of climb and climb speed
Figure A3-1

The climb control charts present the climb speed schedule
for the maximum rate of climb with maximum rated power for
different masses and all air temperatures. The charts also
show the rate of climb at several altitudes and aircraft
masses for standard day.

EXAMPLE
The example shows rate of climb and climb speed at 4000 m
/13 100 £t/ with an aircraft mass of 4 200 kg.

*Rate of ¢climb — 15 m/s /2 950 £/min/

Climb speed -~ 1In the begining climb at the speed 400 km/h

/ 216 kts/ according to the air speed indicator thick pointer
up to the altitude when the speed 500 km/h /270kts/ is reached
according to thin pointer of the air speed indicator. Then
climb at the speed 500 km/h / 270 kts / according to the air
speed indicator thin pointer up to the ceiling.

CLIMB CONTROL
TIME, DISTANCE, AND FUEL USED
DURING CLIMB

Figure A3-2 thru:A3-4

These charts are based on full power and the maximum rate of
climb schedules. The charts show time, distance, and fuel
used during climb, and the reduction of aircraft mass during
climb. Performance data range from sea level to the combat
ceiling /altitude at which rate of climb has decreased to
0,5 m/s/. |

A3 -2
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For altitude higher than 10 km /32 800 ft/ and after 20 min,

max. power, must be reduced to nom. regime.

The climb charts can be read directly to obtain performance
data for standard day conditions. When the temperature is
higher than standard /a hot day/, the aircraft will perform
as though the mass is greater than actual. When air tempera-
ture is lower than standard /a cold day/ the aircraft will
perform as though the mass is less than actual.

USE

To obtain the climb data desired, enter the appropriate charts
at the aircraft mass and altitude at start of climb. Note
time, fuel, and distance at this point. From the initial alti-
tude trace a line parallel to the guide line unitil it inter-
sects the desired altitude at the end of climb. Note time,
fuel, distance, and aircraft mass at this intersection.

The difference between the final and initial entry, is the
time, fuel, and distance required. If starting the climb
from sea level, the time, fuel and distance may be read

directly.

EXAMPLE

The example shows the time, fuel, distance, and the reduction
16 LOO #t 26 300 ft
of aircraft mass for a climb from 5 000 to 8 000 m with an

init;al mass of 4 400 kg at the start of climb.

<

The chart A3-2 is used to find out the time needed for

climb Enter chart at 4 400 kg and move straight up to the
%6ggétm line and from there move straight to the left and
read 5 minutes. Figgoghe gaggg m line follow parallel the
guide line up to 8 000 m. Move straight to the left and

read 11 minutes. The time used in climb is 6 /11-5/ minutes.

J
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To find the distance covered in climb enter thﬁofiaure
16 LOO ¢t

A3-3 at 4 400 kg and move straight up to the 5 OO0 m line.

From there move straight to the left and read 40 km/22 n.m./.
16 L00 £
From the 5 000 m line move parallel the guide line up to

26 300 1t
8 00O -m. Move straight to the left and read 90 km /49 n.m./

Distance covered in climb is 50 km /27 n.m./.

Enter the chart A3-4 at 4 400 kg and move straight up to the

5 00C m line /start of climb/. At thiszgggersection move up
ﬂ

parallel to the nearest guide line t. 8 000 m /end of climb/.'

From this intersection move straight down and read an air-
16 400 ft
craft mass of 4 340 kg. From the 5 000 m interfection move
6 300 ft

straight to the left and read 73 kg. From the 8 OO0 m inter-
section move straight left and read 133 kg. The fuel used

for this climb is 60 /133-73/ kg.
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DESCRIPTION AND USE OF CHART

KILOMETERS PER 100 kg FUEL

Figures A4-1 thru a4-4

The kilometers per 100 kg fuel charts furnish standard day

aircraft performance in terms of kilometers per 100 kg

fuel flow for level flight operation in zero wind under any -

condition from maximum to loiter speed.

Charts are givenvfrom sea level up to 8000 m & 26 300 ft.

Speed lines of maximum range are marked.

USE

Select proper chart for aircraft altitude. Determine ave~

rage aircraft mass for the amount of fuel being considered.

Enter the chart with the desired airspeed or Mach number

and aircraft mass and note fuel flow and specific range /ki-

lometer per 100 kg fuel/.

EXAMPLE

Enter the chart /figure A4-4/ at 400 km/h - EAS /216 KEAS/

and move up to 4 300 kg. From there move left and parallel

the fuel flow line up right. On the left you will read

a specific range of roughly 159 km/100 kg /86 NM/100 kg/

fuel and in radial direction a fuel flow of about 390 kg/h.

]
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DESCRIPTION AND USE OF CHARTS

MAXIMUM ENDURANCE

Figure A5-1

Maximum endurance is obtained at a given altitude by flying
under conditons which will give the lowest rate of fuel consum-
ption at that altitude. The recommended schedule is given

on the Maximum Endurance chart. Maximum endurance obtainable
with any fuel loading when loitering at constant altitude is

shown in figure A5-1.

The approximate fuel flow for a certain speed is given on

the loiter table.

USE
To determine the loiter time available for a given amount of

fuel, enter the chart at the flight altitude and move right
to the amount of fuel remaining. From there move down and

read the endurance in minutes.

EXAMPLE

The example shows the maximum endurance at 5 000 m /16 400 ft/
with 400 kg fuel remaining. Endurance in this example is

82 minutes or 01:22 hours.

AS-2
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DESCRIPTION AND USE OF CHART

Descent

Figure A6-1

The descent chart is based on normal descent and presents
the rate of descent, time for descent, distance travelled

in descent, and fuel used in descent. The corresponding speed
and power setting is stated on the chart.

Use.

To determine the descent data, enter the chart at the initial

altitude at the start of descent and move to the aircraft

Ab -1
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mass lines. At this intersection move straight down to
find the rate of descent, time to descent, distance travel-

led, and fuel used in descent,

EXAMPLE

The example shows rate of descent, time to descent, distance
travelled in descent, and fuel used in descent for a descent
from € 000 m 2 20 000 ft altitude to sea level, for aircraft
. Mmass 4 400 kg :

Rate o0f descent ....ecee.. 6,6 m/s & 1 300 fc/min

Time to descent .......... 18,0 minutes
Distance travelled ....... 105 km 2 57 NM
Fuel used ceessssserenens 65 kg

A6-2
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LANDING
DESCRIPTION AND USE OF CHARTS LANDING SPEEDS
Figure A7-1
This chart /figure A7-1/ provides for different landing
masses the stalling speed /engine idling, flaps 440/, the
touchdown speed and the approach speed.
USE
Enter the chart with the landing mass to obtain the corres-
ponding speeds.
EXAMPLE
The example shows for a landing mass of 4 200 kg, a stalling
v speed of 165 km/h £ 89 kts, a touchdown speed of 177 km/h
; \ 2 96 kts and approach speed of 209 km/h 2 113 kts under
| ISA conditions.
LANDING DISTANCE
Figure A7-2
Figure A7-2 present the landing distance required to clear
a 15 m 8 50 ft obstacle, land and stop the aircraft. Values
shown are directly applicable to operation with landing
flaps, and hard, dry runway conditions.
It is assumed that an approach flight path of approximately
4O is maintained by use of thrust until the 15 m 2 50 ft
obstacle is cleared, and that thrust is reduced to idle whi-
le the flare is started. ‘
EXAMPLE ‘
The example shows for a landing mass of 4 200 kg at SL, a lan-
ding distance of 875 m 2 2 850 ft under ISA conditions and
with intensive braking.
L .
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LANDING GROUND RUN

Figure A7-3

This chart presents the landing ground run distance from
touchdown point to aircraft stop, using the wheel brakes
according to brake limiting speed chart in Section II. Va-

lues given are for a hard dry runway.

EXAMPLE

The example shows for a landing mass of 4 200 kg, at si,
a runway air temperature of lSOC, and a tailwind component

of 5 m/s, a landing ground run of 520 m 2 1 700 ft.

A7-3
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LANDING SPEEDS
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LANDING GROUND RUN
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MISSION PLANNING

~TABLE OF CONTENTS Page
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MISSION PLANNING

The charts, presented in part 1 through 7 of this appendix,
provide all performance information necessary to plan many dif-
ferent types of missions. The procedure for inte_grating the
available performance information into a workable flight plan
depends upon the type of mission involved. Accurate mission
planning and constant checking of progress against flight plan

are necessary to obtain optimum use of the aircraft.

Flight planning is normally accomplished as follows.
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TAKEOFF

Determine from

TAKEOFF AND LANDING CROSSWIND chart using airbase wind con-

ditions:
" a. Head- and crosswind component
b. Takeoff allowance decision
TAKEOFF SPEEDS chart, -using aircraft mass:

a. Takeoff speed

TAKEOFF GROUND RUN chart using airfield conditions and air-

craft mass:

a. Takeoff ground run
TARKEOFF DISTANCE chart using airfield conditions and air-
craft mass:

a. Distance to clear a 15 m = 50 feet obstacle

MAXIMUM REFUSAL SPEED chart, using airfield conditions and

aircraft mass:

a. Maximum refusal speed

ACCELERATE STOP DISTANCE chart using airfield conditions and

aircraft mass:

a. Accelerate-stop-distance

<

CLIMB

MAXIMUM RATE CLIMB chart:

Climb speed schedule for applicable aircraft configuration.

CLIMB CONTROL chart for applicable aircraft configuration,

takeoff mass and air temperature: _J

AB-2
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a. Range
b. Time
c. Fuel used in climb

CRUISE
9. km/100 kg FUEL chart for applicable aircraft configuration

and desired cruising conditions :

a. Range

b. Fuel flow

c. RPM

d. CAS, TAS and Mach number

10. DESCENT chart for applicable aircraft configuration and

desired descent :

a. Fuel used

b. Rate of descent

c. Time

d. Distance travelled in descent

LANDING
11. LANDING SPEED chart for applicable aircraft landing mass

a. Normal approach speed
b. Minimum touchdown speed

12. LANDING DISTANCE chart for applicable aircraft landing
mass, field pressure altitude, runway air temperature
and headwind component :

fas

a. Distance from 15 m £ 50 feet obstacle to stop

13. LANDING GROUND RUN chart for applicable aircraft mass,
field pressure altitude, ruﬁway air temperature and head-

wind component.

a. Landing ground run.

A8 -3



TAKEOFF DATA

CONDITION
RUNWAY AIR TEMP ........... Ceeetreeee.. C
FIELD PRESS. ALT ..... ettt Jit/-m
HEADWIND COMPONENT ............... /KTS/-m/s
CROSSWIND COMPONENT .............. /KTS/-m/s
RUWAY LENGTH ......ovv..... ceecave.. JEt/m
TAKEOFF MASS...... Ceerescaccnnenoen. . kg
TAKEOFF

MAXIMUM REFUSAL SPEED ........... KTS -km/h
NORMAL TAKEOFF SPEED ............ KTS -km/h
TAKEOFF GROUND RUN .............. /ft/ - m

DISTANCE TO CLEAR 50 ft OBSTACLE . it/ - m

Fig. a8-1
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LANDING DATA
NOTE

MAX. PERMISSIBLE LANDING MASS:

NORMAL: kg
EXCEPT: kg
CONDITION
RUNWAY AIR TEMP ..iveveennnonnnnnnn. e e
FIELD PRESS. ALT ....... cteccneaan e /ft/-m
HEADWIND COMPONENT ..... ceeeeeas eeeeees./KTS/-m/s
CROSSWIND COMPONENT ... veieeennnnnnnnn. /KTS/-m/s
RUNWAY LENGTH .ivteunmnnnneennnnennnnnn. /ft/m
TAKEOFF MASS & tcuneenenneeannnnnnnn. .. kg
LANDING
NORMAL APPROACH SPEED +.ivvvevennnnnnnn.. /XTS~km/h
MINIMUM TOUCH DOWN SPEED ........0cocu... /KTSAkm/h
DISTANCE FROM 50 £t OBSTACLE ........... /ft/ - m
LANDING GROUND RUN ....... e veccacennea. /ft/ - m
BRAKE LIMITING SPEED ...:.uvvremnncnnn.. /KTSAkm/h
Fig. A8-2
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