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FLIGHT MANUAL

" L-39C : i

INTRODUCTION

Scope

This manual contains the necessary information for safe
and efficient operation of the aircraft L-39. These instruc-
tions provide you with a general knowledge of the aircraft
and its characteristics and specific normal and emergency
operating procedures. Your experience is recognized,
therefore, basic flight principles are avoided. Instructions
in this manual are prepared to be understandable by the
least experienced crew member that can be expected to op-
erate the aircraft. This manual provides the best possible
operating instructions under most circumstances. Multiple
emergencies, adverse weather, terrain etc. may require
modification of the procedures. However it is not a substi-
tute for sound judgment.

Permissible Operati

This flight manual takes a *“positive approach” and nor-
mally tells you only what you can do. Any unusual opera-
tion or configuration is prohibited unless specifically cov-
ered in the flight manual. Clearance must be obtained from
the using command before any questionable operation is

attempted which is not specifically covered in the flight
manual.

Standardizati |
Standardization ensures that the scope and arrangement of
all flight manuals are identical. The manual is divided into
seven fairly independent sections to simplify reading it
straight through or using it as a reference manual. The first
three sections must be read thoroughly and fully under-
stood before attempting to fly the aircraft. The remaining
sections provide important information for safe and effi-
cient mission accomplishment.

Checklists

The flight manual contains amplified normal and emer-
gency procedures. Checklists contain these procedures in
abbreviated form and are issued as separate technical or-
ders. Line items in the flight manual and checklists are
identical with respect to the arrangement and item number.

W t 1

Each flight crew member is entitled to personal copies of
the flight manual, safety supplements, operational supple-
ment and flight crew checklists. The required quantities
should be ordered before you need them to assure their
prompt receipt. Check with you supply personnel, it is
their job to fulfill your technical order request.

Change Symbol

The change symbol, as illustrated by the black line in the
margin of this paragraph, indicates text and tabular il-
lustration changes made to the current issue. Changes to il-
lustrations are indicated by miniature pointing hands,
shading, or legend.

Warni Cauti IN
The following definitions apply to “Warnings”, “Cau-
tions” and “Notes” found throughout the manual.

|

Operating procedures, techniques, etc.. which could
result in personal injury or loss of life if not carefully
followed.

CAUTION

Operating procedures, techniques, etc., which could
result in damage to equipment if not carefully fol-
lowed.

NOTE

An operating procedure, condition, technique, etc.,
which is considered essential to emphasize.

e of Word Will, Shoul

The words shall or will are to be used to indicate a manda-
tory requirement. The word should is to be used to indicate
a nonmandatory desire or preferred method of accomplish-
ment. The word may is used to indicate an acceptable or
suggested means of accomplishment.
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Every effort is made to keep the flight manual current. Re-
view conferences with operating personnel and a constant re-
view of accident and flight test reports assure inclusion of the
latest data in the manual. We cannot correct an error unless
we know of its existence. In this regard, it is essential that you
do your part. Comments, corrections, and questions regard-
ing this manual or any phase of the flight manual program are
welcomed. These should be forwarded to:

Aero Vodochody
250 70 Odolena Voda
Czech Republic

Publication D
The date appearing on the title page of the Flight manual
represents currency of the material contained herein.

LIST OF ABBREVIATIONS

A Ampere

A&C  Advisore and Caution

A/C, a/c Aircraft

AC Alternate Current

ADF Automatic Direction Finder
ADI Attitude Deviation Indicator
AGD  Artificial Horizon Gyro Unit
AGL Above Ground Level

ALT Altitude

AOA  Angle of Attack

APP Approach

APU Missile Launcher.

APU Auxiliary Power Unit

ARK Automatic Direction Finder
ASAP  As Soon As Possible

ASP Gun Sight

ATC Air Traffic Control

ATT Attitude

BATT  Battery

BCN Beacon

°C Degrees Centigrade/Celsius
C/B Circuit Breaker

CAS Calibrated Air Speed
CCW Counter Clockwise
CG Center of Garvity
cm Centimeter

II

DC
DH

ECS
EGT

G g
GMK
GND
GS

ICS
IDB
IFF

M
IMC

ISA

JPT
KCAS

kg
kg/cm?

Clockwise

Direct Current
Dangerous Height

Equivalent Airspeed
Environment Control System
Exhaust Gas Temperature

Flight Data Recorder
Camera Gun

Flight Level

Foreign Object Damage
Photo Flash Bomb
Feet

Unit for Load Factor
Directional Gyro
Ground

Glide Slope

Heading

High Pressure Compressor
High Pressure Turbine
Hertz (cycles)

Initial Approach Fix

Instrument Airspeed
Intercommunication System
Engine Inlet Directing Body
Identification 6Friend—or—Foed
Instrument Flight Rules
Instrument Landing System

Inner Marker

Instrument Meteorological Conditions
Inch

International Standard Atmosphere
Engine Vibration Indicator

Exhaust Gas Temperature

Knots — Calibrated Air Speed
Knots — Equivalent Air Speed
Kilogram

Kilogram per Square Centimeter
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kg/h
kg/s
kHz
KIAS
km
km/h
knot, kt
KPP
KTAS
kW

L/G
I/min
Ib

" Loc
LPC
LPT

g g8

s
MAC
max
MHz
min
MKR
MLG
MM
mm Hg
MRP
MSL

NAV
NLG
NM
NOM
NPP

OFAB
OM
ORK

Kilogram per Hour

Kilogram per Second
Kilohertz '
Knots — Indicated Air Speed
Kilometer

Kilometer per Hour

Knot

ADI

Knots - True Air Speed
Kilowatt

Liter

Landing Gear

Liter per Minute

Pound

Landing

Left Hand

Localizer

Low Pressure Compressor
Low Pressure Turbine

Meter

Mach Number

Meter per second
Mean Aerodynamic Chord
Maximum

Megahertz
Minimum/Minute
Marker

Main Landing Gear
Midle Marker
Milimeter of Mercury
Marker

Mean Sea Level

Navigation

Nose Landing Gear
Nautical Miles

Nominal

Radio Magnetic Indicator

Retarded Bomb
Outer Marker

Personal Equipment Connection

PE.C.
POP
PRMG
psi
PTT

RMI
RPM
RS
RSBN

RV

SDU
sec
SL
sqft
SRO
SS

T/O
TAS

u/C
UHF

V AC
V DC
V/IA
VFR
VHF
VMC

wWOoOw

ZAB

- T.O. IT-L39C-1

Personal Equipment Connection
Canopy Jettison Pyrocartridge
Ground Based Radio Landing System
Pound square Inch

Press—to—Talk

Runway

Radio Altimeter

Ram Air Turbine

Right Hand

Automaticky radiokompas
Radio Magnetic Indicator
Revolutions per Minute
Unguided Rocket

Short Range Radio Naviga-
tion and Landing System

Radio Altimeter

Remote Control Lnding System
Second

Sea Level

Square Feet

Transponder, IFF

Missile

Takeoff
True Air Speed
Telescopic Ejection Mechanism

Undercarriage, Landing Gear
Ultra High Frequency

Volt

Volt Alternating Current

Volt Direct Current
Volt/Amperes

Visual Flight Rules

Very High Frequency

Visual Meteorological Conditions
Vertical Velocity Indicator

Weight on Wheel

Air Fuel Explosive Bomb

[II/(IV blank)
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THE AIRCRAFT

The L-39 is a single engine, two seater, subsonic aircraft
manufactured by Aero Vodochody of the Czech Republic.
The aircraft primary mission is basic and advanced train-
ing, as well as light attack missions. ‘

AIRCRAFT DIMENSIONS (figure 1-1).

The A/C dimensions under normal conditions of weight,
shock absorber compression and tire inflation are as fol-
lows:

Wing span 31.042 ft (9.461 m)
Overall length 39.805 ft (12.132 m)
Height 15.493 ft (4.72 m)
Wing area

202.381 f2 (18.8 m?)

Wing aspectratio 5.2
AIRCRAFT OPERATING WEIGHTS

Empty weight 7,485 1bs (3,395 kg)

Basic weight 7,640 1bs (3,465 kg) (includes
hydraulic fluid,
usable engine oil

and non-usable fuel).
Max ramp weight 10,520 Ibs (4,770 kg)

Max landing weight 9,920 lbs (4,600 kg)

Max. T/O weight 10,360 1bs (4,700 kg)
Typical weights:
Flight training (crew of two, internal fuel)

9,980 Ibs (4,480 kg)

(crew of two, internal
and wing—tip tanks)
10,230 Ibs (4,640 kg).

Ferry mission

1-2

These weights are approximate and shall not be used for
computing aircraft performance. Refer to Appendix A for
detailed information.

GENERAL ARRANGEMENT (figure 1-2).

The A/C is divided into three sections: fuselage, wing and
tail.

The fuselage consists of forward and aft section to permit
engine removal. The forward section further consists of
three sections: nose section, pressurized section with pi-
lot’s cabin and center section. The nose section contains
the nose landing gear and part of the radio and electric
equipment and oxygen system components. The pressur-
ized section contains the cabin, which is enclosed by cano-
pies attached by hinges and tiltable to the fuselage right
side. The cabin contains the two pilot’s cockpits with ejec-
tion seats. Each cockpit comprises the instrument panels
and lateral consoles: Under the cabin floor there are
compartments for electrical, radio, hydraulic, pneumatic
and ECS installations. Behind the aft cockpit lies the fuel
tank compartment and components of radio, hydraulic and
ECS systems, tiltable emergency generator with ram air
turbine and fire extinguisher. The aft part of the center fu-
selage section to which the tail unit is attached contains the
engine and APU installation and components of fire sys-
tem.

The empennage (tail unit) consist of vertical and horizon-
tal stabilizers to which the rudder and elevator are attached
respectively.

The wing contains wells for the retracted main landing
gear, carries the flaps and ailerons and is fitted with one
hard points on each wing for two under-wing pylons of
which designed to carry stores. Two nondropable tip tanks
are mounted at the wing tips. Two speed-brakes are lo-
cated on the lower part of the wing and leading edge of
each wing cammes the pitot—static probe.

OCKP [

The cockpit layout is shown in figures 1-3 through 1-5 for
the forward cockpit and figures 1-6 through 1-8 for the aft
cockpit. Figure 1-9 applies to both cockpits.
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12.132 m (39.805 ft)

4.72 m (15.493 ft)

{W&—

4.39 m (14.420 ft)

;
§
\

9.461 m (31.042 1)

AB-1~1)

Figure 1-1. Aircraft Dimensions
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Wing-tip Tank 7. Engine
Aileron 8. APU
Flap 9. Navigation Light
Ejection Seat 10. Landing/Taxi Light
Fuselage Fuel Tanks 11. Stand-by Pitot Tube
Tail Unit 12. Main Pitot Tube

Figure 1-2. General Arrangement
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Warning Lights Panel

Upper Armament Indication Panel
Instrument Panel Emergency Lights Switch
Gyroscopic Sight

Gun Camera

ADF, Automatic Direction Finder

Vertical Velocity/Turn & Slip Indicator
Master Caution Panel

Caution & Advisory Lights Panel

. Stand-by Compass

. RPM Indicator

. Directional Gyro Front Control Panel
. Triple Engine Indicator

. EGT Indicator

. Fuel Quantity/Flow Indicator

. Voltammeter

. Diffuser and Flight Suit Temperature Control Panel
. Diffuser (Air Shower)

. Engine Vibration Ground Test Socket
. Engine Vibration Indicator

. Cabin Pressure Indicator

22.
23.
24.
25.
. 26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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11 12 1314

Rudder Pedal

Pedal Adjustment Controller

Clock

Armament Panel

Control Stick

Emergency Brake Pressure Indicator
LH/RH Wheel Brake Pressure Indicator
Pitch and Roll Trim Indicator Panel
Fire Detector Test Switch

Signal Flares Control Panel

RSBN Range Indicator

Short-Long Distance Beacon Switch
L/G Position Indication Panel

L/G Control Lever

Height Indicator

Altitude Indicator

RMI, Radio Magnetic Indicator

Figure 1-3. Forward Cockpit Layout

Airspeed/Mach Indicator
Accelerometer
ADI, Attitude Director Indicator
AB-1-3)
1-5
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Helmet Oxygen Pressure Indicator

Oxygen Pressure Indicator and Flow Annunciator
Emergency/Parking Brake Control Handle
Instrument Lights Control Panel

Flaps Control and Indicator Panel

Throttle Quadrant

Audio panel

ICS Control Box

Pitot Tube Heating Buttons

. Fuel Shut—off Valve Lever

. Oxygen Control Panel

. Oxygen Supply Valve

. Flight Suit Ventilation Controller

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Anti-G Valve Filter

Anti-G Valve

Oxygen Regulator Test Access
Helmet Ventilation Switch

FDR Controls

RSBN Beacon Audio Button

Radio Set Control Box

Helmet Visor Heating Control Panel
Taxi and Landing Lights Control Switch
Pitot Controls

Canopy Lock Handle

Engine Control Panel

External Power Indicator Light

Figure 1-4. Forward Cockpit LH Console
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Main C/B Switch Panel 9.
Canopy Emergency Jettison Handle 10
ADF Control Box 11.
De—Ice Sensor Heating Control Panel 12
IFF Control Box '

Aft C/B Switch Panel 13.
Main & Emergency Hydraulic Pressure Indicator 14.
EGT Limiter Test Switch 15.

Q v
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RSBN System Altitude Selector

. Directional Gyro Control Box

Advisory & Warning Lights Intensity Controls

. Emergency Extension and Interconnection Control

Levers

RSBN Control Box

Auxiliary Switch Panel

Cabin Pressurization and ECS Handle

AB-15)

Figure 1-5. Forward Cockpit RH Console
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Short—Long Distance Beacon Switch
L/G Position Indicator

L/G Control Lever

Height Indicator

Altitude Indicator

RMI, Radio Magnetic Indicator

Stores Indication Panel

Instrument Flight Hood Control Handle
Airspeed/Machmeter

. Warning Lights Panel

. ADI, Attitude Deviator Indicator

. Left Armament Indication Panel

. Master Caution Light

. ADF, Automatic Direction Finder

. Right Armament Indication Panel

. Vertical Velocity/Turn & Slip Indicator
. Caution & Advisory Lights Panel

. RPM Indicator

. Directional Gyro Front Control Panel
. Triple Engine Indicator

. EGT Indicator

. Fuel Quantity/Flow Indicator

. Cabin Pressure Indicator

. Diffuser (Air Shower)

. Clock

. Pedal Adjustment Controller

. Pitot Fault Simulator Panel

. Navigation Fault Simulator Panel

. LH/RH Wheel Brake Pressure Indicator
. Control Stick

. Pitch and Roll Trim Indicator Panel

. Rudder Pedal

. RSBN Range Indicator

AB-1(6)

Figure 1-6. Aft Cockpit Layout
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1. Oxygen Pressure Indicator and Flow Annunciator  11. Flight Suit Ventilation Controller
2. Emergency Brake Control Handle 12. Anti—G Valve Filter
3. Engine Control Panel 13. Anti—G Valve
4. Flaps Control and Indicator Panel 14. Oxygen Control Panel
5. Throttle Quadrant 15. Radio Set Control Box
6. Audio panel 16. RSBN Beacon Audio Button
7. ICS Control Box 17. Taxi and Landing Lights Control Switch
8. Fuel Shut—off Valve Lever 18. Forward/Aft Cockpit EGT Transfer Switch
9. Oxygen Bottles Interconnect Valve 19. Canopy Lock Handle
10. Oxygen Supply Valve 20. Instrument Lights Control Panel

AB-1~7)

Figure 1-7. Aft Cockpit LH Console
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1. Miscellaneous C/B Switch Panel 7. Emergency Extension and Interconnection Con-
2. Canopy Emergency Jettison Handle trol Levers
3." ADF Control Box 8. Gyro Unit Ground Checkout Access Panel
4. RSBN Aft Control Panel 9. Advisory & Warning Lights Intensity Controls
5. Directional Gyro Correcting Instrument 10. Ejection Unlock Switch
6. Main & Emergency Hydraulic Pressure Indicator 11. Cabin Pressurization and ECS Handle
AB-1-8)
Figure 1-8. Aft Cockpit RH Console
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FORWARD COCKPIT AFT COCKPIT

STICK GRIP | STICKGRIP
(FWD COCKPIT) (AFT COCKPIT)

1. Wheel Brakes Lever 6. PTT Button

2. Trigger Cover 7. Speed Brakes Switch l |
3. Camera Gun Release 8. Throttle Friction Pawl

4. Trim Switch 9. Finger—lift STOP

5. Intercom Button 10. Target Framing Grip AFT THROTTLE GRIP

AB-1-9) -
Figure 1-9. Stick and Throttle Controls
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The aircraft is powered by an AI-25TL engine which de-
velops approximately 16.9 kN (3,800 Ib) static thrust, on
a standard day at sea level. The engine is a twin shaft by—
pass turbofan with a three stage low pressure (LP) axial
flow compressor and a nine stage high pressure (HP) axial
flow compressor.

The LP compressor is driven by a two stage axial turbine.

The HP compressor is driven by a single stage axial tur-
bine.

The air flowing through the LP compressor diverges into
two concentric flows:

The primary inner hot flow, which is routed through
variable inlet guide vanes, compressed by the HP
compressor before reaching the combustion chamber.

The secondary, by—pass flow, which is directed to the
by—pass exhaust through a mixer, where the inherent
energy of this flow is converted into kinetic energy.

Engine bleed air, taken from the ninth stage of the HP com-
pressor, is employed for cabin ECS and pressurization, de-
icing and demisting of transparent surfaces, pressurizing
anti-G suits, fuel transfer from tip tanks and from inverted
flight tank and for engine anti-icing.

Two surge bleed valves prevent the HP compressor from
surging at low rotation speeds. These surge bleed valves
are spring valves that open below 86-89% RPM of the
third compressor stage and 74-77% of the fifth stage. The
engine is equipped with an annular combustion chamber
containing 12 main fuel nozzles and two spark plugs are
provide for engine starting. The engine cross section is
shown in figure 1-10. :

ENGINE OIL SYSTEM (figure 1-11)

The engine oil system performs the basic function of lubri-
cating, cooling and distributing oil within the engine. The
oil is circulated by the main pump through the fuel/oil heat
exchanger which is designed for cooling the oil circulating
inside the engine oil system, thus maintaining its lubrica-
ting qualities, and for filtering and warming up the fuel in
order to prevent deposits of paraffin on the fuel filter, whi-

1-12

ch occurs whenever fuel is approaching its freezing tem-
perature.

Oil is routed from the oil tank to the oil pump and filter.
then through the diffuser gear box where upon exiting, div-
erges into two flow lines:

The first line is directed to the compressors bearings, the
central drive and the LP compressor RPM transmitter
drive. The second flow is directed to the turbines bearings,
to cool and lubricate them. All other parts are lubricated by
spraying.

The oil is scavenged by the scavenge section of the oil
pumping pack and flows through the magnetic plug to the
gear box, where lubricates and cools straining compo-
nents. The oil is then scavenged into a de-aerator, to dispo-
se the air bubbles it may have accumulated, then through
the fuel/oil heat exchanger, where it is cooled, back to the
oil tank.

The oil system incorporates a selector valve which opera-
tes during inverted flight and alters the scavenging from
the bottom part of the engine to the upper part. It also has
a magnetic plug for detecting iron particles in the scaven-
ging area of the engine oil system. '

An oil quantity indicator is mounted on the oil tank and is
visible by opening an access door located on the aft right
side of the fuselage.

Qil pressure and temperature indicators constitute part of
the triple engine indicator. In addition, a low oil press
“ENG. MIN. OIL PRESS” warning light is incorporated
which illuminates, together with the master caution light,
whenever oil pressure is below 1.4 +0.3 kp/cm? (20 psi).
The same warning light illuminates also whenever the
minimum oil temperature is indicated or whenever maxi-
mum volume of impurities in oil has been exceeded. When
the aircraft passes from positive to negative g-loads and
vice versa, or when it flies at near zero loads, the warning
light may illuminates up to 6 seconds. During normal
flight the light shall extinguish.

OIL SYSTEM DATA

Quantity for dispatching: 1.2 to 2.0 gal (4.5-7.51)

Minimum oil pressure at idle power: 28 psi (2 kp/cm?)

Provided by Czech Jet, Inc.
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FROM TANK

36 35 34 33 32 31 30 292827262524 23 1918 22 21 20 19 18

sssmes) mmms  Oil ommc)armm Air-oil Emulsion

Ccmmc=) c—mm  Air-oil Mixture ) oo Fuel

—=)c—— Air Electrical Wiring
1. Oil Tank 19. Oil Unit Filter
2. Drain Valve 20. Fuel/Oil Exchanger
3. Oil Temperature Transmitter 21. Thermostatic Valve
4. Transparent Glass ’ 22. Drain Valve
5. Rotary Suction Tube 23. Centrifugal De—aerator
6. Safety Valve 24. Forward Turbine Bearings Housing Oil Offpumping
7. Filter 25. Aft Turbine Bearings Housing Oil Offpumping
8. Minimum Oil Pressure Transmitter 26. Centrifugal Breather
9. Oil Pressure Indicator (Triple Indicator) 27. Reduction Valve
10. LPC Ball Bearing 28. By-pass Valve
11. Upper Drive 29. One way Valve
12. LPC Roller Bearing 30. Pressure Section
13. HPC Ball Bearing 31. Fine Filter
14. Central Drive Toothed Wheel ’ 32. Main Offpumping Section
15. LP Turbine Forward Roller Bearing 33. Oil Unit
16. HPT Roller Bearing 34. Magnetic Plug
17. LP Turbine Aft Roller Bearing 35. Offpumping Section Switch Valve
18. Oil Pressure Temperature and Chips Indicator 36. Drain Valve

AB-1-(11)
Figure 1—11. Engine Oil System - Schematic Diagram
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ENGINE FUEL CONTROL SYSTEM

The engine fuel control system is a high pressure (HP) sys-
tem which consists of a HP fuel pump and a wide range
governor that automatically provides optimum fuel supply
for any throttle setting and ensures:

a. Fuel supply for engine start

b. Fuel metering during start, acceleration and decelera-
tion

c. Fuel metering according to throttle setting, airspeed
and altitude

d. Maintenance of constant HP compressor speed with
respect to throttle setting

€. Maintenance of constant RPM at idle power

f. Limiting HP compressor RPM
g. Continuous minimal fuel flow at all altitudes
h. Control of surge bleed valves from stages 3 and 5 of

HP compressor

—

Disconnection of air starter depending on HP com-
pressor RPM

j- . Manual and electrical shut down of engine
k. Setting of HP compressor inlet guide vanes

l.  Fuel filtering
ENGINE THROTTLE

The engine throttle is basically employed for setting the
engine RPM. The throttle has two ranges of travel: From
stop to idle and from idle to max RPM. In the first range
of travel, it operates the fuel cock. A finger-lift, hinged on
the throttle in the forward cockpit, when lifted, enables the
throttle to be retarded from idle to the stop (cut off) posi-
tion. The aft cockpit has a throttle lock gate to prevent the
forward cockpit pilot from retarding the throttle to stop
position inadvertently. A pawl, sliding in a slot, provides
for the adjustment of throttle friction. Along side the
throttle travel, significant power settings are marked to in-
dicate the following (from forward to aft):

T.O. IT-L39C-1

- TAKE UP Maximum power, limited
by a stop. '
- NOM Nominal power, marked by
a groove in the travel range.
- CRSPEED Cruise, which is 85% of Nom power
and is also marked by a groove
in the travel range.
- IDLE Minimum power (idle), limited

by aft end of travel.

- Emergency fuel system triangle

- STOP Engine shutdown, limited by aft
end of travel.
EMERGENCY FUEL CONTROL

The emergency fuel control circuit provides an alternate
method for controlling the engine by bypassing the normal
HP fuel governor. This circuit is used whenever the engine
cannot be controlled through the normal system. Although
the engine retains its control, the emergency circuit lacks
all the protection the normal system enjoys such as maxi-
mum and minimum speed governing, acceleration/decel-
eration control, EGT limiting, altitude and temperature
compensation, and automatic starter cut—out. Hence the
throttle must be operated with care while monitoring
closely the RPM and EGT. Recommended time for throttle
movement from idle to nominal is 15 seconds, gradient of
RPM change should be 2% rpm per second.

Selecting the “SEC REG” switch on the engine control
panel under the yellow quard activates the system and illu-
minates the “FUEL EMERG. DELIVERY" advisory light.

When operating the engine utilizing the emergency fuel
control, the following RPM limits shall be adhered to:

Below 6,500 feet (2,000m) - Minimum 56%

- Maximum 103%

— Maximum EGT 655°C
— Maximal rating nominal
— Minimum 60%

— Maximum 99%
—Maximum EGT 620°C

— Maximal rating cruise

Above 6,500 feet (2,000 m)

1-15
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CAUTION

® When performing an APU assist start, with
the emergency fuel circuit in use, the auto—
disconnect function is deactivated. The APU,
therefore, must be stopped at 43+1.5% HPC
RPM by depressing the “TURBO STOP”

® When the emergency fuel circuit is used in
flight, it must be maintained throughout the
entire flight until landing and the engine shall
be shut down at the earliest suitable time after
landing.

® Before activation the emergency fuel delivery
system, the throttle shall be moved to idle and
pilot shall verify the HPC RPM are above
54.5%. Not to follow these limitations can
cause engine flame—out, compressor stall or
excessive EGT.

NOTE

When switching on the emergency fuel circuit it may
be accompanied by an abnormal noise caused by the
change of fuel flow, and the fuel filter light may
flicker.

ENGINE STARTING SYSTEM

The starting system provides, both, ground and air starts
and comprises basically of a starting fuel manifold, star-
ting fuel nozzles, ignition system and a starting fuel sole-
noid.

The engine is started by the Auxiliary Power Unit (APU)
through the air starter which is an engine component. The
air starter motors the engine to 22-24% HPC RPM and dis-
connects automatically when the engine reaches its self
sustaining speed (43 = 1.5%), or after 45 sec from initia-
ting the start sequence.

The starting system is controlled by the “ENGINE” C/B
and the “ENGINE” push-button, located under the blue
guard. When the “ENGINE” button is depressed, hte start-
ing sequence is initiated. The start sequence is terminated
automatically, as described above, or at any time by press-
ing the “ENGINE STOP” push-button.

APU SAPPHIRE 5

Except for the fact that the APU receives its fuel from the
main fuel system, it is otherwise an independent system.

1-16

It consists of a housing containing a turbine engine, gear-
box. oil pump, electric starter, speed transmitter, oil distri-
butor and independent associated systems intended to dri-
ve an air generator.

The air generator provides compressed air which is fed into
the ergine air starter. The APU allows motoring of the en-
gine to the required RPM of about 24%. It can be used on
the ground, for normal operation and in the air, for in-
flight start, up to 20,000 feet (6,000 m). The APU is used
for in—flight start only when the RPM is less than 15%. A
total of three APU assisted start attempts on the ground
may carried out for each APU running cycle.

Control of the APU is achieved by the “TURBO” and the
“TURBO STOP” guarded push-buttons in the forward
cockpit and the “TURBO” push-button in the aft cockpit.
Should the APU fail to ignite, it will shut down automati-
cally. Another start may be attempted after 2 min.

APU OPERATION

The APU start sequence begins when the “TURBO” push~
button is depressed for 1 to 2 seconds. As the APU reaches
idle RPM within 20 to 25 seconds, a “TURBINE START-
ER” light illuminates in the advisory panel, to indicate that
the APU is ready to carry out an engine start. During idle
run of the APU excess air is dumped over-board through
a relief valve, located on the ventral side of the fuselage.

Upon initiating an engine start (’TENGINE” button is de-
pressed), the APU accelerates to its maximum RPM and si-
multaneously, the air relief valve closes to enable all avai-
lable air to flow into the air starter intake. The air starter
intake is then opened, by a solenoid valve, and the starter
starts rotating the HP compressor to the required RPM of
24% (20% minimum). As the engine reaches 43*1.5%
HPC RPM till 45 second, the air starter and APU shut
down. When the engine does not run within 45 seconds the
air starter disconnects and the APU reverts to idle RPM,
ready for another engine start attempt, which may be car-
ried out after 30 seconds after HPC RPM indicator returns
back to zero value. The APU must be shut down after three
attempts to start the engine, another three-attempts APU
running cycle may be carry out after 20 min. and another
after 1 hour pause.

STARTING MODES

The engine can be started utilizing one of three different
modes, by means of a three position switch, covered by a
red cover labeled “START REGIME”, located on the left
console in the forward cockpit only.

Provided by Czech Jet, Inc.




The starting modes are as follows:

a. Starting “STARTING™: APU operates nor-
mally, fuel and ignition are introduced for engine
start.

b. Preservation “PRESERV”: APU motors the
engine, fuel is introduced but with no ignition. This
mode is used for maintenance purposes only.

c. Windmill “COLD. ROTAT”: This mode is used
when fuel has accumulated in the tail pipe. APU
motors the engine but no ignition or fuel are
introduced.

START SEQUENCE

The “ENGINE” and “PUMP” C/Bs, when selected to ON,
connects power to the engine circuits and to the booster
pump that develops pressure in the line leading to the engi-
ne driven pump ("DON’T START” warning light extin-
guished). When the “ENGINE” button is pressed for 2 sec-
onds, the automatic sequence commences: the air starter
rotates the engine, the solenoid shut off prevents fuel to
supply to fuel nozzles, and the ignitors ignite without fuel
delivery to test its function. The throttle should be moved
from STOP to IDLE after 3 to 6 seconds from moment of
the “ENGINE” button pressing.

NOTE

When the throttle is moved to other than IDLE
position the starting automatic process does not
perform engine start.

In the ninth second the solenoid valve opens the starting
fuel delivery to ignitors, in the fifteenth second the main
fuel delivery begins and both starting and main fuel supply
is delivered to combustion chamber,. In the 25th sec the
starting fuel supply is closed and only main fuel is deliver-
ed to combustion chamber. Both APU and air starter are
shut down automatically when the engine reaches
43 = 1.5% HPC RPM within 45 seconds from beginning of
engine starting. The APU shut-down is indicated by extin-
guishing of “TURBINE STARTER?” light. After starting,
the engine stabilizes at idle RPM of 56 = 1.5%. If the en-
gine fails tgo in—flight windmilling start, the automatic
starting cycle is termined after 35 sec. However, the cycle
can be prolonged up to 45 seconds by depressing and hold-
ing the start button. '

LO. 11-L3YC-1

NOTE

The engine starting cycle can be hastened by syn-
chronous pressing of “TURBO” and “ENGINE” but-
tons already during the APU start. The APU then ac-
celerates to maximal speed and the engine starting
sequence begins automatically upon APU reaching
congenial speed.

The engine must be shut down immediately by shifting
throttle to stop position and switching off the “TURBO
STOP” switch if one of following occurs:

— HPC RPM does not rise within 8 seconds after depres-
sing the “ENGINE” button.

— HPC RPM are not at least 20% in 15-th second after
“ENGINE” button depression.

— LPC RPM does not start to rise in 15-th second after
“ENGINE” button depression.

— EGT does not start to increase within 25 seconds since
“ENGINE” button depression.

— EGT rapidly approaches 685°C

— “TURBINE STARTER” light does not extinguish
within the interval 41.5 to 44.5 second after starting
process initiation.

— HPC RPM does not reach 56 + 1.5% idle RPM within
50 second after starting process initiation.

- Oil pressure at engine idle is less than 2 kp/cm?

NOTE

If the engine starting process has been interrupted
due to EGT rapidly approaching limit, it is necessary
to windmill the engine before next engine starting at-
tempt.

IN FLIGHT STARTING

The engine can be relighted in flight up to altitude
20,000 ft (6,000 m) by means of one of the following
ways:

— APU assisted start  HPC RPM less than 15%
— windmilling start HPC RPM above 15%

The engine can be restarted by any of the above mentioned
ways during both main and emergency fuel control. EGT nis-
ing shall be carefully observed not to reach 685°C and posi-
tive gradient of LPC and HPC RPM shall be assured. At en-
gine idle speed the oil pressure shall be at least 2 kp/cm?.
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ENGINE INSTRUMENTS (figure 1-12)
RPM INDICATOR

The rpm indicator provides an indication of engine HPC
and LPC revolutions per minute in percent. Two separate,
identical systems, one for each compressor are utilized.
Each system consists of a tachometer generator which
upon rotation produces AC voltage output and two
tachometer indicators, one in each cockpit. The system is
completely self contained and requires no source of elect-
rical power.

The indicator contains two pointers, one for each compres-
sor. The pointer with letter I indicates the HPC rpm and the
pointer with letter II indicates the LPC rpm.

Readings range from 0% to 110% for both pointers.
EGT INDICATOR

The EGT indicator proves an indication of the Exhaust Gas
Temperature measured at the point where combusted gases
exit the turbine unit. The system consists of temperature
transmitter located on the engine turbine ring and two indi-
cators, one in each cockpit.

The temperature transmitter output signal can be connec-
ted to only one indicator at the moment. The”’EGT IND
AFT/FWD” switch, located on the aft cockpit left console
provides EGT indication to be displayed either in forward
or aft indicator.

Readings range from 0 to 900°C.

TRIPLE ENGINE INDICATOR

The triple engine indicator contains three independent in-
dicators:

Oil pressure indicator
Oil temperature indicator
Fuel pressure indicator

Oil P Indi
The oil pressure indicator system consists of a pressure
transmitter and two indicators, one in each cockpit. The oil
pressure is measured behind the high pressure oil pump.
The oil pressure indication is displayed on the LH side of

the triple engine indicator and its readings range from O to
6 kp/cm?.
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1 icator
The oil temperature indicator system consists of a temper-
ature probe and two indicators, one in each cockpit. The oil
temperature is measured in the oil tank. The oil temperatu-
re indication is displayed on the RH side of the triple engi-
ne indicator and its readings range from — 50 to 150°C.

NOTE

The oil temperature indicator in the aft cockpit does
not display the actual oil temperature. It is perman-
ently disconnected from the system.

ressur r
The fuel pressure indicator consists of a pressure transmit-
ter and two indicators, one in each cockpit. The fuel pres-
sure is measured in front of the fuel nozzle. The fuel pressure
indication is displayed on the top part of the triple engine in-
dicator and its readings range from O to 100 kp/cm?.

The oil and fuel pressure indicator is power supplied from
the inverter III with 36 V, 400 Hz voltage. The oil tempera-
ture indicator is supplied by the 28 V. The triple engine in-
dicator is switched on by “ENGINE” switch, located on
the main CB/switch panel.

ENGINE VIBRATION INDICATOR

Vibration is measured at the front suspension of the engine
main ball-bearing and indicated on the engine vibration
indicator. Once exceeding the limits (40 mm/sec), an “EN-
GINE VIBRATION” warning light will accompany the in-
dication. Because of the nature of the vibration sensor and
the indicator, the readings and the warnings are reliable
only during a straight and level flight and on the ground.

NOTE

The engine vibration speed on the ground should be
monitored at engine vibration indicator. In flight, at
engine steady operation, the vibration level should
-be observed by the “ENGINE VIBRATION” warn-
ing light. The readings of the engine vibration sensor
and indicator become erroneous during aircraft eval-
uations and aerobatics and there fore should not be
taken into consideration.

An engine vibration test button “CHECK VIBRATION” is
located in the forward cockpit on the LH console. Pressing
the button will move the indicator to over 40 mm/sec and
bring on the “ENGINE VIBRATION” warning light.

The engine vibration indicator is located on the instrument
panel in the fwd cockpit only.
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Figure 1—12. Engine Instruments
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The indicator is marked with a yellow marking which indi-
cate the normal specific engine tolerance zone after com-
ing out of the work shop. The normal tolerance zone is in-
dicated by upper and lower yellow marking 10 mm/sec
above and below the center mark. As long as the pointer
is between upper and lower yellow marks the vibrations
are within the normal zone. Once the vibration measured
on the ground at HPC RPM 100% exceed from the normal
zone it is necessary to warn maintenance personnel, or
when vibrations exceed the value of 40 mm/sec (marked
with a red marking) the safe engine tolerance has been jeo-
pardized and the mission shall be aborted. The readings of
the engine vibration indicator range from 0 to 100 mm/sec
(i.e. 0 to 100%).

The engine vibration indicator is supplied by the 115V,
400 Hz AC voltage either from inverter I or inverter II.

EGT LIMITER

The purpose of the system is to protect the engine against
over temperature and comprises shutoff valve and limiting
valve. Both functions alter their extend of intervention with
engine operation according to the nose wheel position and its
incorporated Weight On Wheels (WOW) switch. The system
operates in conjunction with the “JP.T. 700°C” and the
“J.P.T. 730°C” lights located on the caution and advisory
panel. '

CAUTION

The EGT limiting system operates only at main fuel

- supply to the engine. When the starting fuel is deliv-
ered to combustion chamber, the EGT limiting is in-
operative.

When fuel is supplied to the engine utilizing the
emergency fuel control, only indication is operative
not the EGT limiting system.

The system functions in three different modes:

a. On the ground, the “J.P.T. 700°C" advisory light

will indicate the temperature of 685+ 15°C witha -

simultaneous operation of the limiting valve, which
will reduce engine fuel supply in an attempt to keep
the temperature within limits. Should that action
prove to be insufficient and the temperature conti-
nues to rise, activation of the shutoff valve will oc-
cur at 715+15°C which will cause the engine to
shut down and “J.P.T. 730°C” light will come on.

CAUTION

If the engine is shut down automatically during star-
ting due to the EGT limiting system operation and
the “J.P.T. 730°C” light illuminates, the nexct attempt
of engine starting shall not be executed and the engine
shall be handed over to maintenance personnel.

b. In flight, with either L/G or flaps extended, the cau-
tion light will indicate the temperature of
685+15°C and 715%15°C, however, with no engi-
ne limiting or shutdown.

c. In flight with L/G and flaps retracted, the
”J.PT. 700°C” advisory lights will indicate the
temperature of 685+15°C with simultaneous op-
eration of the limiting valve. Should the tempera-
ture increase, the “J.P.T. 730°C” caution light will
indicate the temperature of 715+15°C. However,
there will be no engine shutdown.

The EGT limiting system is controlled by the electronic
block. The temperature transmitters (thermocouples) pro-
vide electronic block with electrical signal proportional
with EGT. Based on that signal the electronic block then
controls both the limiting and the shutoff valves operation
and signal lights illuminating. The electronic block is sup-
plied with 28 V and switched on by the “JPT REG” switch
located on the forward cockpit aft CB/switch panel.

If necessary the EGT limiting system can be manually
switched off by guarded EGT limiting system disable
switch located on the forward cockpit LH console. The
switch is labeled ”"OFF JPT REG”.

While the “J.P.T 730°C” light comes on during flight, it does
not extinguish after EGT drops below that value and remain
lighting even after landing. In that case, the engine is automa-
tically shut down after nose wheel touches down.

The system can be tested on the ground using the EGT li-
miter test switch “JPT-REG. TEST” located on the fwd
cockpit RH console. Positioning the switch to position I
will cause the “J.P.T. 700°C” light comes on and in posi-
tion II the “J.P.T 730°C” light comes on.

FIRE WARNING SYSTEM

The fire warning system consists of the fire detectors and
the fire warning lights “FIRE” in the warning panels.

FIRE DETECTORS

Two blocks of three fire detectors, are installed in the en-
gine nacelle for fire detection. Whenever either the tem-

Provided by Czech Jet, Inc.




perature in the engine nacelle increases at a rate of more
then 4°C per second or the temperature reaches 200°C. a
realy cloese and the “FIRE” warning light illuminate.
When the fire has extinguished or when the temperature in
the engine nacelle decreases rapidly, the warning light ex-
tinguish and the warning circuit is rearmed.

FIRE WARNING CIRCUIT TEST SWITCH

A fire warning circuit test switch is located in the forward
cockpit pedestal. The spring-loaded three—position “FIRE
SIG. TEST” switch has a CHECK function on either sides
to check each of the two blocks of fire detectors. Moving
“FIRE SIG. TEST” switch to both positions will illuminate
“FIRE” warning light.

FIRE WARNING LIGHT

A red warning light labeled “FIRE” in the warning panels
in both cockpits illuminates whenever the fire detectors
sense fire or over heat.

FIRE EXTINGUISHING SYSTEM

The fire extinguishing system consists of the fire extin-
guisher and the distribution manifold on the forward part
of the engine.

Two pzrotechnical charges blow open the fire extinguisher
valve, thus releasing its contents to be distributed through
the manifold. For system operation at least one pyrotechni-
cal charges shall be fired. ‘

Fire extinguisher buttons are installed on the forward part
of the LH console in both cockptis. The button is guarded
by a red cover labeled “EXT”. Pressing either one of these
buttons, fires the pyrotechnical charge, electrically, and
opens the fire extinguisher bottle.

The circuit is protected by two C/Bs. The first one, labeled
“FIRE EXT” is located in the nose compartment. This C/B
is powered by 24V directly from the battery bus. The sec-
ond one is located in the aft CB/switch panel and labeled
“FIRE”. This C/B is powered by 26 V DC. Each control
one of the pyrtoechnical charges which under normal cir-
cumstances will be fired simultaneously.

T.O. 1IT-L39C-1

FUEL SYSTEM (Figure FO-1)

The A/C fuel low pressure (LP) supply system extends
from the fuel tanks to the HP engine fuel control. It consists
of five interconnected fuselage fuel tanks, two tip tanks.
and one inverted flight reservoir.

A fuel shut—off valve, a LP fuel pump, a LP fuel filter with
a LP sensor and a fuel indicator complete the system. The
APU fuel system is also fed by the A/C fuel system.

For fuel quantity information refer to fuel tanks descrip-
tion herein and in figure 1-13.

FUEL TANKS (Figure 1-13)
FUSELAGE TANKS

Five rubber fuselage tanks are located between the aft
cockpit and the engine. Tank No. 2 is equipped with a com-
bined venting and filler port, fuel quantity transmitter
which includes the 150 kg (330 Ibs) remaining warning
and an over—flow line between tanks No. 2 and 5. A check
valve, located in he over—flow line, prevents fuel back
flow from the tank No. 5.

Tank No. 5 is the collecting tank from all the other tanks
including the wing tip tanks. Fuel from other tanks passes
to the tank No. 5 by self-flowing. In the bottom section of
the tank, an electrically-driven booster pump is located
and in the upper section there is the float valve for control-
ling fuel transfer from wing tip tanks. The valve is opened
for transfer of fuel to tank No. 5 when the level is reduced
to approximately 625 to 680 kg depending on the fuel den-
sity and temperature. The booster pump is protected by the
“PUMP” C/B, located on the aft CB/switch panel.

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

A venting manifold interconnects the upper sections of all
tanks. ' '

Fuel from the electrically-driven LP booster pump at a
pressure of 90 to 110 kPa (13 to 16 psi) is supplied to the
engine driven HP pump, via the fuel line which runs be-
tween tank No. 5 and the HP fuel pump. The fuel line in-
corporates a non-return valve, a stop cock, and a drain
valve used for maintenance purposes, an inverted flight
reservoir and a fuel shut—off valve which is controlled me-
chanically from either cockpits.

Provided by Czech Jet, Inc.




1L.U. 11-LOYC~1

" INVERTED FLIGHT RESERVOIR

An inverted or negative “g” reservoir with a capacity of
19 Ibs (2.77 gal/10.5 liters) is located on the interconnect-
ing fuel line between tank No. 5 and the HP fuel pump. Air
pressure 40 to 45 kPa (6 to 7 psi) bled from the engine HP
compressor is used for pressurizing the reservoir. During
inverted fight, the booster pump in tank No. 5 is exposed,
causing its output pressure to drop to zero. With reservoir
pressure of 6 to7 psi, fuel is then supplied, though under
lower pressure than normal, from the inverted flight reser-
voir to the HP pump and can keep the engine operating for
20 seconds at max rating power. Once the A/C resumes
positive “g”, the booster pump is re—covered and the pres-
sure output overpowers the reservoir pressure, thus, taking
over engine fuel supply immediately and replenishing the
inverted fight reservoir within 10 seconds.

WING TIP TANKS

Twan nondropable wing tip tanks with a capacity of 175 lbs
(26.5 gal/100 liter) each, are connected to the wing main
girder. Fuel is transferred by bleed air pressure 40 to
45 kPa (6 to 7 psi) into fuselage tank No. 5. The wing tip
tanks can be refueled by their own filler necks.

FUEL SHUT-OFF VALVE (Figure 1-14)

A fuel shut—off valve is installed in the fuel line, leading
to the HP pump, at the outlet of the fuel tank No. 5. The
valve is mechanically controlled and operated from either
cockpits by a lever “FUEL SHUT-OFF VALVE”. The
valve is in open position when the lever is fully pushed for-
ward. In this position the lever should be safety wired and
guarded by a red cover.

FUEL QUANTITY INDICATOR (Figure 1-14)

The fuel quantity indicator provides a reading of fuel quan-
tity in the fuselage tanks expressed as a mass (kg or Ibs) and
not as a volume (liter or gal). This design characteristic of
the system offers the advantage of providing a value direct-
ly proportional to the amount of energy available on board
(the fuel heat energy is directly proportional to the mass
unit and not to the volume unit). The indication is however
subject to change as a result of the various densities of the
fuel used or a variation of the fuel temperature. The system
is set to provide indications as a function to a sample fuel
with approximately 777 kg/m3 (6.485 Ib/gal) density
(1,060 liters < 0.777 = 824 kg = 1,816 Ibs). The Jet A-1
fuel density of 15°C can vary from 775 to 840 kg/m3

(from 6.469 to 7.011 Ib/gal in accordance with production
specifications) and the JP—4 fuel density of 15 °C can vary
from 751 to 802 kg/m> (from 6.468 to 7.0106 lb/gal).
Minimum density of 20 °C for fuel TS-1 of higher quality
category is 780 kg/m3, TS-1 of first quality category
775 kg/m3, T-1 of first category 800 kg/cm3, RT of first
category 775 kg/cm3. The density of PL—4 fuel can vary
from 775 to 790 kg/cm3, and the density of PL-5 from 775
to 795 kg/cm3. The minimum density for PL-6 fuel is
775 kg/cm3. All the above mentioned values are based on
production specification or on standard.

The range of indicator’s reading is from O to 825 kg. When
the fuel mass in the fuselage fuel tanks drops to 150 kg, the
electric signal is supplied to warning matrix to illuminate
the “150 KG FUEL” warning light. The fuel indicator is
powered by 36 V AC, 400 Hz and is switched on by the
“ENGINE” switch, located on the main CB/switch panel.
The aft cockpit indicator is controlled by the forward cock-
pit indicator.

NOTE

When the indicator reads zero, there is approxi-
mately 30 kg (70 1bs) of residual fuel in the fuselage
tanks.

OTHER FUEL INDICATORS AND WARNINGS
(Figure 1-14)

The system comprises of four indicator lights:

a. Warning light titled “150 KG FUEL” that illuminates
whenever useable fuel quantity in the fuselage tanks
drops to below 150 kg (330 lbs).

b. Warning light titled “DON’T START” that illuminates
when the fuel pressure down-stream the booster pump
is below 30 kPa (4.35 psi), or whenever the EGT lim-
iter system is not operating.

c. Advisory light titled “WING TIP TANKS” that extin-
guishes whenever the fuel in the wing-tip tanks is used
up or the air pressure in those tanks drops for any other
reason (e.g. idle power). The air pressure probe is lo-
cated in the air delivery line leading from the engine.
The light can be manually switched off by “WING
TANKS" switch, located on the main CB/switch panel
in the forward cockpit.

d. Caution light titled “FUEL FILTER” thet illuminates
whenever the differential pressure between both sides
of the filter exceeds a certain value which indicates of
a possible clogged filter and beginning of fuel bypass
function.
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NOTE

Numbers represent fuel tanks numbers

Tank | Location Tank Volume Fuel Quantity (kg)
No. Liter | Gallon JP—4 A-1

1-5 | Fuselage 1,100 290 850+ 25 890+ 25

6 Wing Tip 200 53 160+ 10 161 £10
Total Fuel 1,300 343 1,010+ 35 1,051 £35
NOTE

1. These weights are based on JP—4 fuel at 6.48 pounds per
gallon and Jet A-1 fuel at 6.74 pounds per gallon (stan-
dard day only)

2. Tolerances are due to indication errors with the variations
in density resulting from production tolerances, tempera-
tures, etc.

3. For usable fuel quantity deduct 15 pounds (7 kg) from fu-
selage tanks fuel quantity and/or from total fuel quantities.

AB-1-13)

Figure 1—13. Fuel Tanks Arrangements
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FUEL SYSTEM OPERATION

When the "ENGINE" switch is switched on, (provided that
the “PUMP” C/B is on). the booster pump in tank No. 5
starts operating and as soon as fuel pressure exceeds
30 kPa (4.35 psi), the “DON'T START” warning light is
extinguished. Fuel is then supplied both to the engine and
the APU fuel system. With the engine running, the air bled
from the engine compressor is directed at a regulated pres-

sure into the wing-tip tanks, attempting to force fuel out of -

the respective tanks. Once the level in the fuselage deliv-
ery tank drops by to approximately 625 to 680 kg a float
valve enables fuel to be directed into the delivery tank,
making the wing-tip tanks the feeder source of the fuselage
tank (the fuel quantity indicator remains steady as fuel
quantity is measured in the fuselage tanks). When the
wing-tip tanks are depleted, fuel quantity in the fuselage
tanks starts to decrease. When the total remaining usable
fuel drops to below 150 kg (330 lbs), the “150 KG FUEL”
warning light illuminates, warning the pilot of the low fuel
state.

FUEL TRANSFER

Air bleed from HP compressor is directed into wing tip
tanks and pressurizes them. Fuel is then fed from the wing—
tip tanks until all fuel is transferred into the delivery tank,
when upon completion, the “WING TIP TANKS” light il-
luminates. The bleed air will still flow through the wing-
tip tanks into the fuselage tanks in order to maintain the fu-
selage tanks pressurized, and from the fuselage tanks the
air streams-out to the atmosphere.

FUEL SYSTEM SUMMARY

TANK CAPACITIES

For fuel tank capacities refer to figure 1-13.
FUEL TRANSFER SEQUENCE

— Initial transfer to fuel mass of 625 to 680 kg in fuse-
lage tanks (1 - 5)

- WingA tip tanks (6)

— Remaining fuel from fuselage tanks
MEANS OF FUEL TRANSFER

~ From tip tanks: bleed air pressure 40 to 45 kPa
(610 7 psi) '

1-24

- From fuselage tanks: electrically—driven fuel booster
pump. output pressure from 90 to 110kPa
(1310 16 psi)

- From inverted flight fuel reservoir: bleed air pressure
40 to 45 kPa (6 to 7 psi)

FUEL QUANTITY INDICATIONS

—  Tanks full — gage indicates maximum (upon reference
fuel density 777 kg/m3 it is 850 kg)

— Fuel quantity indication decreases to 625 to 680 kg ac-
cording to fuel density and temperature.

—  Wing-tip transfer — indication remains steady

NOTE

When engine is running at higher ratings, its fuel de-
mand can be higher than rate of fuel transferred from
wing—tip tanks. In that case the fuel indicator reading
can reasonably decrease during fuel transfer from
wing-tip tanks. '

— . End of transfer from wing—tip tanks — “WING TIP
TANKS?” light illuminates.

— Quantity indication decreases.

— When quantity goes down to 150 kg (330 Ibs), indica-
tion from then onwards, is accompanied by “150 KG
FUEL” warning light.

INVERTED FLIGHT

— Limited to 20 sec at max engine power rating

- Refilling of the reservoir during normal flight: 10 sec.

NOTE

® During fuel delivery from wing tip tanks at rpm
lower than 85% “WING TIP TANKS"” light may
illuminate due to insufficient bleed air pressure.

®  After completion of fuel delivery from wing tip
tanks, with a fuel quantity of more than 600 kg
(1,300 Ibs) in the fuselage tanks. an intermittent
flashing of “WING TIP TANKS" light may oc-
cur. This is not a malfunction.

Provided by Czech Jet, Inc.
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ELECTRICAL POWER SUPPLY SYSTEM (Figure
1-15 through 1-20)

The aircraft eléctrical power supply is obtained from a
28 V DC system by an engine—-driven main generator, a
ram-air turbine driven stand-by generator and a battery.
Alternating current of 3 X 115V, 400 Hz is obtained from
two single—phase inverters and 3 X 36 V AC from two tri-
ple-phase inverters. The inverters are powered by DC
power supply. An external power receptacle for connect-
ing an external power source, is located on the fuselage left
side.

The DC power supply is controlled by toggle switches lo-
cated on the main CB/switch panel in the forward cockpit
LH console. Individual circuits are protected by bimetal
toggle C/Bs located on aft CB/switch panel in the forward
cockpit.

Whatever the source is, in order to have electric power sup-
ply on line, “NETW.” switch, in the aft cockpit, must be
placed to the ON position.

DC POWER SUPPLY SYSTEM (Figure FO-2)

MAIN GENERATOR

The main DC power supply system consists essentially of
a 9 kW engine~driven generator. For the generator to be
connected to the circuit, the “GENERATOR MAIN”
switch, located on the main switchboard in the forward
cockpit, must be switched on. The generator to be con-
nected to the power supply, the following conditions shall
be met:

“NETW.” switch in the aft cockpit in ON position
—  generator voltage is higher than battery voltage
— external power source disconnected from the aircraft

As the generator connects to the power supply the “GEN-
ERATOR” warning light extinguish in both cockpits. The
voltammeter then indicates the generator output voltage
28.5 V and currency actually provided by the generator to
the power supply. If the voltage provided by the generator
drops below the permissible value, the generator is auto-
matically disconnected from the power supply and the
“GENERATOR” warining light comes on.

BATTERY

An emergency DC power source is provided by a 24V,
28 Ah battery located in the nose compartment LH side. It
is controlled by the "BATTERY" switch located in the

main CB/switch panel in the forward cockpit (and by the
“NETW.” switch in the aft cockpit).

When power is supplied by the battery only, the IFF and
RSBN systems are disconnected automatically.

NOTE

If necessary, both systems can be re—connected to the
power supply by “EMERG. CONNECTION IFF”
and “EMERG. CONNECTION RSBN” switches, lo-
cated on the main CB/switch panel in the fwd cock-
pit. However when these systems are connected to
the battery power supply, period of battery power
supply to other systems is significantly shortened.

A volt meter, located on the instrument panel in the for-
ward cockpit indicates DC voltage only, current is not indi-
cated in this case.

AC POWER SUPPLY SYSTEM (Figure FO-3)

Alternating current is provided by two single~phase 115V
inverters, and two triple—phase 3 X 36 V inverters.

INVERTER 1

The static semiconductor single-phase 115 V, 400 Hz in-
verter supplies alternating current to the UHF/VHF radio,
ADF, radio altimeter, marker, ice sensor, engine vibration
transmitter and ECS valves and is connected to the circuit
through the “INVERTOR I” switch located on the main
CB/switch panel in the forward cockpit.

INVERTER II

The inverter II is of the same type as the inverter L. It supplies
current to IFF, RSBN and missile seeker heads. The inverter
is activated by switching “INVERTOR II"” switch on the
main CB/switch panel in the forward cockpit.

INVERTER III

The inverter III is small static semiconductor triple-phase
336V, 400 Hz instrument. It is connected to the circuit
through the “ENGINE” switch located on the main CB/
switch panel in the forward cockpit and protected by “EN-
GINE INSTRUM./T.&B. INDIC.” circuit breaker. It sup-
plies alternating current to the following instruments:

- triple engine indicator (oil and fuel pressure indica-
tion)

- fuel indicator

Provided by Czech Jet, Inc.




— longitudinal trim indicator
— turn indicator (part of the vertical velocity/turn & slip
indicator)

INVERTER IV

The rotary triple-phase 3 X 36 V. 400 Hz inverter supplies
alternating current to the gyro units of the following instru-
ments:

ADI, attitude director indicator KPP

Directional gyro
- RSBN
- SDU

It is connected to the circuit through the “AGD-GMK?” or
“RSBN” switch located on the main CB/switch panel in
the forward cockpit, or by “ENGINE INDICAT. EM-
.ERG.” switch located on the auxiliary switch panel. The
inverter IV is protected by the “PT-500C" circuit breaker,
located on the aft CB/switch panel in the forward cockpit.

SYSTEM FAILURES

INVERTERIORII

The indication of the inverter I or II failure will be recog-
nized by the “INV. 115 V FAIL” warmning light i::::.ina-

T.O0. IT-L39C-1

tion and all the electric consumers will connect to that in-
verter which has no failure. Power of each inverter is
sufficient for supplying all the above mentioned consum-
ers. -

INVERTER I AND II

If both inverter I and inverter II failure, all their consumers
will not be powered. The failure can be recognized by
“INV. 115 V FAIL" warning light illumination and appear-
ance of warning flags on radio altimeter indicator and ADI
with temperature changes in the cabin not corresponding
to the preselected values.

INVERTER III

The indication of the inverter III failure will be recognized
by the “INV. 3x 36 V FAIL" caution light illumination. To
restore the power, the triple engine indicator (oil and pres-
sure indicator), fuel indicator, turn indicator and longitudi-
nal trim indicator can be connected to e inverter IV by

- “ENGINE INDICAT. EMERG” switch, located on auxil-

iary switch panel in the fwd cockpit left console.

INVERTER IV

If inverter IV failures all navigation and flight instruments
obtained power from the inverter IV will be out of opera-
tion. The failure is indicated by red light on ADI.

Tl
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Pos. | Switch Function

1. | BATTERY Provides battery or external power supply to aircraft. .

2. | GENERATOR Power from main generator is connected to DC BUS if generator is working.
MAIN

3. | GENERATOR Power from stand—by generator is connected to DC BUS if generator is working
EMERG. RAT retraction.

4. | ENGINE Activates and protects engine starting system and connects engine instruments, fuel

indicator and inverter III to power supply.

5. |AGD-GMK Connects GMK directional gyro, AGD gyro unit, inverter [V, RMI and ADI.

6. [RDO Connects and protects ICS and radio.

7. |MRP-RV Connects radio altimeter and marker.

8. |RSBN Connects RSBN system and inverter I'V.

9. |SDU Protects SDU direct command landing system to network.

10. |DE-ICING Connects icing signalization system.
SIGNAL.

11. | WING TANKS Enabled function of tip tanks advisory.

12. |EMERG. RSBN manual connection when main power source failure.
CONNECTION
RSBN ‘

13. | EMERG. SRO (IFF) manual connection when main and standby power source failure.

CONNECTION IFF '

14. |INVERTORII Inverter II is on.

15. Inverter I is on.

INVERTOR I

AB-1-{16-2)

Figure 1-16. Main C/B Switch Panel (sheet 2 ze 2)
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Switch

Pos. Function -
1. |JPTREG Connects EGT limiting system.
2. |AIRCOND Connects ECS.
3. | DE-ICING Controls de —ice system, diffusers (air showers) and ventilation suit shut—off valves.
AIR SHOWER
4. |PITOT TUBE Protects pitot—static tubes heating circuit.
STAND-BY/MAIN
5. | PT-500C Protects inverter I'V circuit.
6. |ARK Protects ADF circuit.
7. |IFF Protects SRO (IFF) circuit.
8. |SEAT Protects ejection seat height adjustment in the forward cockpit and helmet visor heat-
HELMET ing.
9. |SEARCH LIGHTS | Protects left and right landing/taxi light circuit.
PORT/STARB.
10. | COCKPIT Protects main instrument lighting circuit.
LIGHTING RED
11. | COCKPIT Protects stand —by instrument lighting circuit.
LIGHTING
WHITE
12. |FLT RECORD Protects flight data recorder and signal flares fire circuit.
EKSR-46
KL-39
13. |EMERG Protects stores emergency jettison circuit.
DROP
14. |FIRE Protects electric circuit of one fire—extinguisher pyrocartridge.
15. | ENGINE Protects inverter III circuit, circuits of pitch trim controls and indication and engine
INSTRUM. instruments.
T.&B. INDIC.
16. | IGNITION Protects engine ignition circuit.
17. |PUMP Protects LP delivery fuel pump circuit.
18. | STARTING Protects engine starting panel circuit.
PANEL
19. | NAVIG. LIGHTS | Protection of NAV lights, L/G auxiliary lights and power supply of auxiliary hand
HAND LAMP lamps sockets 1)-
20. |SIGNAL Protects pitch and roll trim controls and indication, controls and indication of flaps,
speed brakes, warning, C&A lights in forward cockpit.
21. | CONTR. Protects controls and indications of flaps, speed brakes, wheel brakes and ABS opera-
tion, spced brakes automatic extension at Mach max. and WOW switch.
22. |U/C Protects control and indication circuit of pitch and roll trim, flaps and landing gear.
BALANCE

D There are several sockets around the aircraft used by maintenance personnel to power portable hand lamp.

AB-1H17-2)

Figure 1-17. Aft C/B Switch panel (sheet 2 ze 2)
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:Pos. Switch | Function
- 1. |NETW. | Power supply on line of any DC power source.
2. |SEAT Protects ejection seat height adjustment in aft cockpit.
3. |SIGNAL. Protects pitch and roll trim controls and indication, controls and indications of flaps
and warning, C&A lights in the aft cockpit.
4. |ARMS Protection of armament system, it overrides fwd cockpit C/B.
5. |INTERCOM ICS protection.
GROUND ’
6. |AIR COND. Controls ECS shut—off valve.
7. |BOMBS Arm/safe bombs emergency jettison switch, it overrides fwd cockpit switch. .

8. |EMERG.JETTIS. |Emergency jettison switch.

AB-1-(18-2)

Figure 1-18. Miscellaneous C/B Switch Panel (sheet 2 of 2)
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Pos. | Switch Function
1. [ENGINE Inverter IV on line; when inverter III failure, connection of triple engine indicator,
INDICAT. EMERG. | fuel indicator, turn indicator and pitch trim to inverter I'V.
2. |SDU Switch SDU direct command landing system.

Figurc 1-19.  Auxiliary Switch Pancl
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RAT ASSEMBLY

AB-1-(20)

Figure 1-20. Ram Air Turbine (RAT)
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AUXILIARY POWER SUPPLY SYSTEM

An auxiliary DC power source is provided by a 3 kW, 28 V
generator driven by a ram-air turbine (RAT) that extends
automatically out of the fuselage into the airstream, when-
ever the main power supply fails (generator fail, engine
fail etc.). It can be extended manually, in case of an hydrau-
lic failure, by means of an emergency lever located on the
right console in both cockpits.

When charging over between the main and the auxiliary-

generators, RSBN is deactivated. However the system can
be manually reactivated by “EMERG. CONNECTION
RSBN” switch located on the main CB/switch in the for-
ward cockpit. Should the RAT extend due to an electrical
failure and normal power is restored, the RAT will retract
automatically. The RAT with the auxiliary generator can
also be retracted manually by tilting the landing gear con-
trol lever to the right side (in retracted position) or by
switching off the “GENERATOR EMERG.” switch or the
“NETW?” switch on the miscellaneous CB/switch panel. In
case of emergency landing with RAT extended, the RAT
will automatically retract after nose landing gear touch
down.

NOTE

The RAT can be retracted using landing gear control
lever only during landing gear retraction process
when the LG control lever was just moved to UP
position. This way of RAT extension is used when
engine flame—out occurs immediately after take off
and emergency belly landing shall be executed. If the
LG is in retracted and locked position, the RAT can-
not be retracted using LG control lever.

CONTROLS AND INDICATORS

The auxiliary generator is connected to the circuit through
the “GENERATOR EMERG.” switch located on the main
CB/switch panel in the forward cockpit. Operation of the
RAT generator is indicated by a combination of the “GEN-
ERATOR” and the “EMERGENCY GENERATOR?” lights
as follows:

a. “GENERATOR” light off and “EMERGENCY GEN-
ERATOR?" lights off — RAT is retracted and not operat-
ing.

b. “GENERATOR” light on and "EMERGENCY GEN-
ERATOR?” light off — RAT is extended and operating.

c. “GENERATOR” light on and “EMERGENCY GEN-
ERATOR?” light on - The RAT is needed, but fails to
provide electrical power, or not extended. Power sup-
ply is obtained from the battery.

EXTERNAL POWER SUPPLY

The external power panel consists of a receptacle, a switch
and a green light.

Once the external power supply is connected. the switch
“NETW.” and “BATTERY"” may be set to ON position to
activate power. When the connector is actually energized.
the green light illuminates together with the external pow-
er light on the starting panel in the forward cockpit
(“NETW.” and “BATTERY" switches must be on).

Should the battery be activated or main generator operates
at the time when external power is introduced. a relay will
open and isolate the battery and the generator from the
power bus.

HYDRAULIC SYSTEM (Figure FO—4)

The hydraulic power supply system operates at a nominal
pressure range within 135 to 150 kg/cm? (13.5 to 15 MPa)
and consists of a main and an independent emergency cir-
cuit. Individual circuits (landing gear, wheel brake, etc.)
are connected to the main one.

NOTE

Due to decreasing pressure during high altitude flight
the pressure in emergency circuit can gradually drop
to 120 kg/cm? (12 MPa) at aircraft maximum ceil-
ing. The pressure in the emergency circuit is recov-
ered again when the aircraft descends.

The main hydraulic system provides the hydraulic pres-
sure necessary for operating the landing gear, wheel
brakes, flaps, speed-brakes and extending the ram-air tur-
bine (RAT). It consists of a reservoir, an engine—driven
variable rate hydraulic pump, filters, a relief valve and a
pressure accumulator. ’

The three emergency circuit accumnulators provide the hy-
draulic pressure which is sufficient for the extension of the
landing gear, flaps to landing position and the ram-air tur-
bine in emergency and for the operation of the emergency
brakes in the event of an hydraulic pump failure, and for
speed brakes emergency retraction.

The circuit next comprises of a filling check valve, separating
between the main (landing gear circuit) and emergency cir-
cuits. The filling valve will open to equalize the pressure be-
tween the normal and emergency circuit, whenever the pres-
sure in the main circuit is higher than 90 kg/cm? (9 MPa) and
L/G is extended. Both, the main and emergency circuits, are
fited with pressure indicators. The indicators are labeled
“HYDRAULIC MAIN" and “HYDRAULIC EMER” and
are located on the aft RH console in both cockpits. A lever
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on the right console in both cockpits permits a manual in-
terconnection of the main and emergency circuits.

A pressure drop, in the main system to 55 kg/cm?
(5.5 MPa), is indicated by the “HYD. SYST. FAIL” warn-
ing light located on the warning lights panel in both cock-
pits. The “pressure drop” signal is also sent to flight data
recorder (FDR).

The hydraulic system reservoir is pressurized by air, bled
from the engine HP compressor. The air pressure, coming
out of the HPC is reduced to a value of between 0.11 to
0.22 MPa maintaining a slight positive pressure on the hy-
draulic fluid.

Main and emergency circuit accumulators are pressurized
by nitrogen pressure 5 MPa.

HYDRAULIC SYSTEM OPERATION

When the engine is running, hydraulic fluid is pumped out
of the pressurized reservoir into the main circuit. If the hy-
draulic pump output pressure is below 80 kg/cm? (8 MPa)
hydraulic fluid delivery is at maximum and gradually
drops to zero when the hydraulic pump output pressure
reaches 150 kg/cm? (15 MPa). The hydraulic fluid passes
fromn the hydraulic pump through a filter, safety and check
valves to the main accumulator, which dumps any pressure
fluctuations and extends the pump’s “arm” (compensates
for pressure drop due to high pressure demand). The hy-
draulic line between the pump and main pressure accumu-
lator comprises solenoid valves of independent operating
circuits and pressure transmitters. The main circuit pres-
sure indicators in both cockpits are labeled “HY-
DRAULIC MAIN". Used hydraulic fluid comes back to
hydraulic reservoir through the filter.

Once the pressure value of 90 kg/cm? (9 MPa) is exceed,
a filling valve opens and permits hydraulic fluid to flow
from the main to the emergency circuit, until the pressure
in both systems stabilizes at 150 kg/cm? (15 MPa). At this
stage, both the “HYDRAULIC MAIN” and “HY-
DRAULIC EMER” pressure indicators, read the value
which is the hydraulic pump output. This value will be
consistently restored whenever operating an hydraulic
consumer which will tend to reduce the pressure: The same
operating pressure is also maintained in the pressure accu-
mulators of the main and emergency circuits creating a re-
serve of hydraulic pressure sufficient for operating vital
consumers in the event of a hydraulic pump failure. (The
“balanced” situation between the two circuits will prevail
only when the L/G is extended or when the interconnect le-
ver is operated.)

T.O. IT-L39C-1

NORMAL CONTROL

During normal operation, distribution of hydraulic pres-
sure to the actuating cylinders is by mean of remote con-
trolled solenoid valves with the aft cockpit controls over-
riding the forward cockpit controls. The control elements
can be actuated from each cockpit in any order.

EMERGENCY CONTROLS

Control during emergency operation is by means of hand
valves, actuated by emergency extension and interconnec-
tion control handles. These handles can be actuated from
either cockpit with equal priority and in any order. After
an emergency operation has been executed, it is possible
and legitimate to return any emergency operated consum-
er, to its initial position. The position returned to, will be
the one selected by the normal controls. (In order to return
to normal operation the respective emergency handle must
be restored to normal in both cockpits.)

LANDING GEAR SYSTEM

The aircraft is equipped with a tricycle type retractable
landing gear. The gear is electrically controlled and hy-
draulically operated.

The main landing gear consists of a shock strut, actuators
and wheel assembly equipped with triple—disc brake as-
sembly. The gear is mounted on both sides of the fuselage
and retracts inboard. The non-braked nose landing gear
consists of a shock strut, shimmy damper and centering
mechanism, actuator and wheel assembly. The nose gear
is mounted on the forward fuselage section and retracts
forward.

The gear doors are always closed after either extension or
retraction of the landing gear except for a subsequent
emergency extension in which case the doors remain open.
Opening and closing of the doors is controlled by hydraulic
actuators or by springs. :

The landing gear is held in the retracted position by me-
chanical locks. In the extended position each landing gear
strut is maintained in the locked position by hydraulic
pressure and mechanical locks. The landing gear retraction
on the ground is electrically blocked by means of WOW
switch on the NLG. An emergency handle operates the
emergency extension of the landing gear, should a hydrau-
lic or electrical malfunction occur in the main system.

CONTROLS AND INDICATORS (Figure 1-21)

The landing gear operation is executed by landing gear
control lever, located on the LH side of instrument panels
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in both cockpits. In its lower position the landing gear is
extended (down), in the upper position of the lever the
landing gear is retracted (up). The aft cockpit landing gear
control lever has an additional middle neutral position, al-
lowing to control landing gear position by fwd cockpit

control lever.

In order to enable the gear lever in the forward cock-
pit to control the landing gear, the gear lever in the aft
cockpit must be placed at the neutral position.

NOTE

Retraction of the landing gear is possible only when
the nose gear is off the ground.

In the LG lever upper (retracted) position, the RAT can be
emergency retracted by tilting the LG control lever to the
right. Retraction of the RAT by this way is used only when
shortly after aircraft take—off the engine flames out, LG is
still extended and RAT will extend automatically. To per-
form belly landing, it is necessary to retract both landing
gear and RAT in very short sequence, it means that during
LG emergency retraction (gear in transit), before the LG
legs reach its locked up position, the RAT can be retracted
by tilting the LG control lever to the right.

If the main hydraulic circuit failure or electrical system
failure, the landing gear can be extended by the L/G emer-
gency extension control lever.

The landing gear system indications are identical in both
cockpits and consist of the landing gear position indicator
panel and mechanical indicators. The L/G position indica-
tor panel comprises of three green lights, three red lights
and two advisory lights. :

1-40

The green “GEAR DOWN AND LOCKED?” lights, when
illuminated, indicate that the respective gear strut is at the
down locked position.

The red “GEAR UP AND LOCKED?” lights, when illumi-
nated, indicate that the respective gear strut is at the up
locked position.

“EXTEND U/C” indication light, accompanied by an au-
ral warning horn, illuminates whenever 44 degrees (land-
ing position) flaps have been selected and the landing gear
is not at the down locked position.

“U/C DOORS OUT"” light illuminates whenever one or
more of the L/G doors is unlocked.

Three mechanical external indicators provide visual con-
firmation that the landing gear is extended and locked. The
mechanical indicators are located on the upper surface of
each wing and in front of the windshield.

EMERGENCY EXTENSION

The landing gear emergency lever placarded “HYD
EMER” followed by an extended LG symbol and located
on the aft right console in each cockpit, provides emergen- -
cy means of extening the landing gear, in case an electrical
or hydraulic malfunction should prevent use of the main
system. When this lever is operated by moving backward,
a separate emergency LG extension circuit is fed by the
emergency accumulator operates the landing gear” and
door actuating cylinders until the landing gear is locked at
the down position. In this case, the doors remain open.

The landing gear can be retracted in emergency by means
of main LG control lever, however first the main and emer-
gency hydraulic circuits must be interconnected by mov-
ing the “MAIN AND EMER HYDRAULIC INTERCON-
NECT” lever backward. In this case, both forward and aft
cockpits emergency L/G extension levers must be placed
in the forward position.
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Figure 1-21. Landing Gear System — Controls and Indicators
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WHEEL BRAKES SYSTEM (Figure 1-22)

The brakes system consist of two sets of disc brakes, one
on each main landing gear, with a mechanical brake wear
indicator, anti-skid system, control levers, emergency/
parking control levers and indicating system.

The wheel brake system is normally fed by the main hy-
draulic circuit pressure from 2 to 33 kp/cm?. It consists es-
sentially of two disc braking units on the main landing gear
wheels, two control levers located on the control column
in each cockpit, pressure reducing and safety valves and
two sensitive selector valves, one in each cockpit, con-
nected to the brake levers. The selector valves distribute
the hydraulic pressure to the respective braking unit pro-
portionally to rudder pedal deflection. The control lever
applying the higher demand is the lever that will be con-
trolling the brakes.

The wheel brakes will operate ONLY:when the nosewheel
is in the contact with the ground (WOW is on). When the
nosewheel is lifted, the wheel brakes system is blocked.

When the L/G is being retracted the brakes are automati-
cally applied to prevent the wheels from spinning in the
wheel-well.

When the speed of A/C is.above 260 15 kmvh the
~ antiskid system is inoperative.

EMERGENCY OPERATION

If no pressure is available in the main circuit, the brakes
can still be operated, using the pressure stored in the emer-
gency accumulator. In this case, however, the brakes are
not applied by means of the brake lever but by operation
of the emergency brakes lever. The lever is placarded
“EMERGENCY BRAKE?” and located on the left console
in either cockpit. When applying emergency brakes (mov-
ing the lever backwards) the pressure 2 to 33 kp/cm? is de-
rived form the emergency circuit. In this case, no differen-
tial braking is possible, since the hydraulic pressure acts
simultaneously and equally on both brakes and the anti-
skid system will be by-passed.

142

PARKING BRAKES

By moving the “PARK/EMERG. BRAKE” lever, in the
forward cockpit, to the forward position the parking brakes
are set utilizing the emergency hydraulic circuit.

The wheel brakes operate only when a minimum
pressure of 50 kg/cm? is applied to the main circuit.
If the main pressure falls bellow this value, the wheel
brakes can’t be used normally and emergency brak-
ing is required.

BRAKE PRESSURE INDICATOR

Application of the normal wheel brakes is indicated by
means of a double pressure indicator, one for each wheel,
located on the center pedestal in both cockpits. The indica-
tor indicates pressure during normal and automatic brak-
ing of the left and right wheels. Indication of emergency
brake application is displayed on a separate pressure indi-
cator, in the forward cockpit only. Since the indicators in-
dicate applied pressure, when the brakes are not in use, the
indicators will read 0.

ANTI-SKID SYSTEM

The system is designed to modulate the hydraulic pressure
delivered to the brakes in order to obtain, at any time, opti-
mum coefficient of friction between the wheels and the
runway surface for any configuration, runway condition
and force applied to the brake levers, thus preventing the
wheels from locking which may cause the tires to burst or
hydroplaning if the speed of A/C is up to 260 km/h.

Whenever the MLG wheel ceases stops rotating, the anti—
skid sensor, by means of the flywheel and its switches, ap-
plies voltage to the brake release solenoid valve to release
the respective wheel brake. The anti—skid is functioning in
cycles 4 Hz pulses until the aircraft reaches a certain speed
at which the MG wheels rotate without interruptions.

GROUND STEERING

Steering the aircraft during taxiing is performed by means
of differential braking of the right or left wheel, by depress-
ing the brake lever and deflection of the respective rudder
pedal. The turn radius is directly pmportional to the rudder
pedal deflection. Nose wheel maximum deflection is
60 degrees to either sides.
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FL ONTROLS

The primary flight controls (aileron, elevators and rudder)
are activated by push—pull rods and levers while the secon-
dary flight controls (trim tabs, flaps, speed brakes) are con-
trolled by either electric or hydraulic actuators. The aile-
.ron and elevator control systems consist of two
interconnected control sticks (forward and aft cockpits).
The rudder control system consists of two pairs of inter-
connected rudder pedals. The rudder pedals can be ad-
justed according pilot needs by the pedal adjustment con-
troller.

Aerodynamic balance of the ailerons and the elevator is
obtained by balance tabs mounted on the trailing edge of
the respective control surface. The elevator system is pro-
vided with a bungee booster. This bungee is activated by
elevator deflection of approximately 13 degrees or more,
to assist the pilot in overcoming the high stick forces at
high speed and high “g” load.

The flight controls can be locked on the ground by means
of a locking device shifted under the instrument panel.

TRIM TABS

The trim tabs provide aircraft trimming along the longitu-
dinal and lateral axes.

Longitudinal trimming is provided by trim tabs fitted to the

left and right elevators. The right trim tab is operated by -

electrical actuator which deflects the tab up or down. The
left trim tab is controlled by the flaps extension and will
deflect automatically when the wing flaps are moved from
to 44 degrees (landing) position, thus effectively introduc-
ing a “nose up” trim for the flare. The right trim tab is con-
trolled by the trim switch located on the control stick in ei-
ther cockpits.

Lateral trimming is provided by combined trim/balance
tab fitted to the left aileron and is operated by an electrical
actuator which deflects the tab up or down. Right tab is the
balance tab. '

CONTROLS AND INDICATORS (Figure 1-23)

Both longitudinal and lateral trimming are controlled by a
five—position spring loaded switch located on the top of the
control stick grip.

In the forward cockpit, longitudinal trim position is indi-
cated by an indicator consisting of a pointer and a top
viewed miniature aircraft on a graduate scale. Consistent
with the movement of the elevator tab, the pointer indi-

cates a nose-up or nose—down attitude proportional to the

amount of tab displacement. The indicator is located on the
center pedestal. The aft cockpit indication consists of a
trim tab neutral position green indicating light, placarded
“LONGITUD".

- In both cockpits, lateral trim position indicator is a “Neu-

tral position” green light that illuminates when the aileron
trim is at the neutral position. The light in the forward
cockpit is labeled “NEUTRAL POSITION" and in the aft
cockpit “LATERAL”.

The lateral trim tabs control and indicating system is pow-
ered by 28 V and protected by “U/C BALANC.” and
“SIGNAL” C/Bs, located on the aft C/B switch panel in the
fwd cockpit, and by “SIGNAL.” C/B, located on the mis-
cellaneous CB/switch panel in the aft cockpit. The longitu-
dinal trim tab control and indicating system is powered and

_protected by the same manner as the lateral one, further-

more by the “ENGINE INSTRUM T.&B. INDIC.” C/B on
the aft C/Bswitch panel and “ENGINE™ C/B located on the
main C/B switch panel.
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FLAPS SYSTEM

The ‘hydraulically operated and electrically controlled
flaps are of the slotted fowler type. The two flaps are inter-
connected by a single actuating cylinder. Synchronization
of both LH and RH flaps is established mechanically.

CONTROLS AND INDICATORS (Figure 1-24)

The flaps may be set to one of the three positions corre-
sponding to the appropriate control button located on the
LH console. Buttons in the aft cockpit override function of
aft cockpit buttons. Each button bears a symbol which rep-
resents a different flight situation.

- The forward button, symbolized by a straight line, rep-
resents “Flight” position (zero degrees).

— The center button, symbolized a slightly bent line, rep-
resents the “Take Off” position (25 degrees).

— The aft button, symbolized by a sharply bent line, rep-
resents the “Landing” position (44 degrees).

Opposite each button is an indicator light, bearing the cor-
responding symbol, that illuminates when the flaps have
reached the desired setting. After executing the hydraulic
function, the depressed button pops back to its initial posi-
tion. The mechanical indicators, located on upper surface
of each wing, provide visual identification of flaps posi-
tion.

Controls and indication of the flaps system is identical in
both cockpits.

The flaps are automatically retracted to “Flight” position
(zero degrees) at airspeed above 310+ 15 km/h.

NOTE

Flaps extension is blocked from the aircraft speed
above 310+ 15 km/h.

Flaps control and position indication is powered by
28 V and protected by the “U/C BALANC.”, “SIGNAL”
- and “CONTR.” C/Bs, located on the aft CB/switch panel
in the fwd cockpit and by “SIGNAL” C/B, located on mis-
cellaneous CB/switch panel.

EMERGENCY OPERATION

Moving the emergency flaps lever in either cockpit to the
cmergency position, causes the flaps to extend all the way
to landing (44°) position. Moving the lever back to the ini-
tial forward position will retract the flaps. Both forward
and aft levers have the same priority.

Provided by Czech Jet, Inc.
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SPEED BRAKES SYSTEM

The hydraulically operated and electrically controlled
speed-brakes are mounted on the wing’s lower side and
consists of two hinged panels which, when opened, extend
55 degrees into the airstream:

CONTROLS AND INDICATORS (Figure 1-25)

Control from the both cockpits is by means of a switch lo-
cated on the throttle grip. Selecting the switch to its aft
position will cause the speed brakes to extend. Selecting
the switch to its forward position will retract the brakes.

E I Cockoit Contral

The fwd cockpit switch has three positions (functions):

forward (speed brakes retracted), aft (speed brakes ex-
tended) and pressing inward (tactical use — the speed
brakes extend and remain extended as long as the switch
is depressed. The moment the switch is released the speed
brakes retract).

Aft Cockpit Control
The spring loaded to the center position aft cockpit switch
has three positions (functions):

momentary forward (speed brakes are retracted as long as
the switch is held in fwd position), momentary aft (speed
brakes are extended as long as the switch is held in the aft
position), center (enables the forward cockpit to maintain
control over the speed brakes).

NOTE

The speed brakes can be controlled from the forward
cockpit, ONLY if the aft switch is at the neutral posi-
tion.

The aft switch has over-ride function (the speed
brakes can be retracted/extended from the aft cockpit
although the fwd switch is in the opposite position).

Indication is identical in both cockpits and consists of a
green “AIR BRAKE OUT” light in the landing gear posi-
tion indicator panel.

Upon reaching the speed of M 0.78 £0.02, the speed
brakes extend automatically and retract once the speed is
reduced below this value, while extended the “Mpax” light
will be illuminated.

The speed brakes control and indicating system is powered
by 28 V and protected by the “SIGNAL” and “CONTR.”
C/Bs, located on aft CB/switch panel in the fwd cockpit
and by “SIGNAL" C/B, located on miscellaneous CB/
switch panel.

1-47




T.0. 1T-L39C-1

i
= 33
CCO
%02
] wen e
=
=1
[e)
FORWARD COCKPIT AFT COCKPIT
N 00
> @ / HYDRAULIC
25° TAKE-OFF MAIN|EMER
. DEFLECTION
)
— 44° LANDING
Z ,; / DEFLECTION
@ @
| | l |
FLAPS CONTROL AND ’ MAIN & EMERGENCY
INDICATOR PANEL , HYDRAULIC PRESSURE
- : INDICATOR

FLAPS POSITION MECHANICAL INDICATORS

AB-1-(24)

Figure 1-24. Flaps System - Controls and Indicators

T L B
' Provided by Czech Jet, Inc.




T.O. IT-L39C-1

5
CCO0o°
—08508_
OQCOO.,O »
H=Nn ol |
) ; ;o E- E -
~— O
; = /.

FORWARD COKPIT : AFT COCKPIT

EXTENSION

o
==
0080
L
. N N L/G POSITION INDICATOR
o PANEL
THROTTLE GRIP
FWD COCKPIT MOMENTARY
MOMENTARY = EXTENSION
RETRACTION
HYDRAULIC
MAIN|EMER NEUTRAL
| | l |
MAIN & EMERGENCY THROTTLE GRIP
HYDRAULIC PRESSURE AFT COCKPIT
INDICATOR . AB-125)

" Figure 1-25.  Speed Brakes System — Controls and Indicators.

1-49

Provided by Czech Jet, Inc.




1O, Li=1L39C=1

ENVIRONMENTAL CONTROL SYSTEM (ECS)
ND PR IZATION. ‘
Reter to figure FO-5.

The ECS and pressurization system provides conditioned
air and pressurization for the cabin. The system uses bleed
air drawn from the ninth stage of the HP compressor and
derives its electrical supply from the inverter [.

ENVIRONMENT CONTROL SYSTEM (ECS)

High pressure and high temperature bleed air drawn from
the engine, flows via an electric shut—off valve through an
air filter to the heat exchanger and to the turbo cooler.
Down line of the turbo cooler, is an automatic temperature
control selector with two values which are selected by the
maintenance personnel: “Winter” (8°C), and “Summer”
(2°C). Cooled air then passes through a water separator
where moisture is coidensed from the air. The cooled air
from the water separator is routed through two ducts. Via
the first duct, the air enters the cabin at a preselected tem-
perature to the air outlets on the glare shield and pilot legs.
Via the second duct, the air flows to the ventilating flight
suit and to the swivel-type air outlet diffuser (air shower)
located on the right sub—panel in each cockpit.

CONTROLS AND INDICATORS (Figure 1-26)

The cabin temperature controls are located in the forward
cockpit only, except for the compressor bleed air shut—off
valve switch labelled “AIR COND.” in the aft cockpit mis-
cellaneous CB/switch panel. All others controls are lo-
cated in cither cockpits.

Cabin Pressurization and ECS Handle

The pressurization handle, located at the right console in
cach cockpit, controls the air supply to the cockpit by posi-
tioning the shut—off valve, powered by 115V AC. The
handle is mechanically connected to the handle in the aft
cockpit and provides three functions.

By moving the handle from aft to fwd position the micro-
swiltch installed on the aft handle actuates the electro—
powered valve on the A/C engine. Next the canopy seals
are inflated when the handlc passes middle position of its
range. When the handle is in extreme fwd position, valve
in the aft cockpit opens air delivery to both cockpits.

NOTE

The handle must be moved forward after start-up
and moved att just prior 1o shut-down.

Cabin Air Conditioning Control Switch

Temperature of the air admitted into the cabin is controlled
by a four—position “CABIN HEATING" control switch lo-
cated on the RH console auxiliary switch panel in the for-
ward cockpit.

Temperature control is maintained automatically accord-
ing to set temperature when the switch is at the “AUTO-
MATIC” position. When the switch is at the center (neu-
tral) position. the automatic control system is deactivated
and the temperature mixing 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 desired tem-
perature cannot be obtained with the switch at the *“AUTO-
MATIC"” position, the switch may be held to the “HEAT”
or “COOL" position temporarily and back to neutral, thus
the temperature mixing valve is manually held in one of
the two extreme positions and deliver either hot or cold air.

a—
The manual “HEAT” or “COOL” position should be
used while bearing in mind that it takes some time for
the desired air temperature to actually enter the cock-
pit and therefore one should allow some time before
a further manual adjustment takes place. (Excessive
hot air with a max of 200° C (392° F) may be ad-
mitted into the cabin if the switch is held at the manu-
al “HEAT™ position for a longer period than neces-

sary.)

abin Air Temperature Cont

The cabin air temperature controller is located on the aux-
iliary switch panel on the RH console in the forward cock-
pit. The temp controller functions only when the cabin air
conditioning control switch is at the "TAUTOMATIC" posi-
tion and AC power is available. With the temp controller.
any temperature between 10° and 25° C (50 and 77° F) can
be selected by the pilot to be maintained automatically by
the system.

The Diffuser (Air Shower tr

Temperature of the air coming out of the diffuser (and to
the ventilation flight suit) is controlled from a panel lo-
cated on the instrument right-hand forward console in the
forward cockpit and is similar in functions and method of
operating o the cabin air—onditioning control switch and
temp controller, except for the fact that the temperature via
the shower automatic temp controller can be raised up to
80° C (176° F).

The flow coming out of the vent can be controlled by rotat-
ing the inner (large) ring for directional regulation and the
outer (small) ring for volume regulation.

Provided by Czech Jet, Inc.




Flight Suit Ventilation Controller

The flight suit ventilation controller coritrols air flow pass-
ing to ventilation flight suit of both fwd and aft pilots. The
controller, placarded “SUIT VENTILATION", is located
on the left console in each cockpit. Rotating the controller
CW increases the air flow.

Warning
A red advisory light “AIRCONDIT OFF", located on the
advisory light panels in both cockpits is activated whenev-
er the air conditioning is switched off (ECS and pressuriza-

tion handle is not at the forward position and/or “AIR
COND.” switch in the aft cockpit at the OFF position).

A red advisory light “AIRCONDIT EMERG." located on
the advisory panel in the forward cockpit, is activated
when the temperature transmitter, located down stream of
the turbo cooler, has failed. In this case the temperature in
the cabin, even though selected to automatic, will change
with variation of ambient air temperature as the system
maintains the difference between the selected temperature
and the temperature coming out of the turbo cooler, which
in this case cannot be measured.

“AIR witch

The “AIR COND.” switch is located on aft cockpit RH
misc. control panel and guarded by a red cover. For normal
operation of.the system, the “AIR COND.” switch should

be placed at the ON position. When the switch is set to OFF
the ECS is shut off.

ECS OPERATION

After engine start, with the canopy locked ("CANOPY
UNLOCKED?” light is extinguished), and the ECS and
pressurization handle fully forward ("AIRCONDIT OFF”
light is extinguished), the air-conditioning system will
supply modulated air according to the air-conditioning
mode, i.e. if the system (air-conditioning and shower/ven-
tilation suit) are at the “AUTOMATIC” position, each sys-

T.O. IT-L39C-1.

tem will independently modulate the temperature to the
one selected on the respective control panel. If the system
is not selected to “AUTOMATIC”, the air will enter the
cockpit according to the last selection of the mixing valve.

PRESSURIZATION SYSTEM

With the canopies closed. the engine running and ECS in
operation, the cabin is automatically pressurized. Up to
2.000 m (6,500 feet) a slight positive differential pressure
is maintained. From 2,000 m (6,500 feet) and above, the
differential pressure increases gradually to achieve a maxi-
mum differential pressure at 7,000 m (23,000 feet). From
7.000 m (23,000 feet) and above, max. differential pres-
sure is maintained.

The cabin pressure is maintained by a pressure regulating
valve, which controls the outflow of air from the cabin. A
cabin pressure safety valve is utilized to prevent cabin dif-
ferential from exceeding positive or negative pressure lim-
its, in case of malfunction in the pressure regulating valve.

CONTROLS AND INDICATORS (Figure 1-26)

A cabin pressure indicator, located in the forward cockpit
instrument panel, indicates the cabin altitude and the dif-
ferential pressure between the outside pressure and the
cabin pressure. Climbing from sea level to 2,000 m
(6,500 ft), the cabin altitude will rise almost together with
the A/C altitude, while the differential pressure will indi-
cate a low value of approximately 0.03 kp/cm? (0.4 psi).
From 2,000 m (6,500 ft) upward, the differential pressure
will increase until it will reach approximately 0.22 to
0.25 kp/cm? (0.33 psi) (at 7.000 m/23,000 ft) and thereaf-
ter will maintain that differential pressure. -

A “CABIN PRESSURE" warning light illuminates in both
cockpits, should the cabin differential pressure go beyond
the 0.28 kp/cm? (3.96 psi) max. positive, or =0.01 kp/cm?
(-0.14 psi) max. negative (during dive) allowable differ-
ential pressure.
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ANTI-IC ICING '
PITOT HEAT SYSTEM

Each Pitot tube is equipped with a heating element to pre-
vent ice accumulation. The elements are powered by 27 V
DC and protected by two C/Bs labeled “PITOT TUBE
MAIN" and “PITOT TUBE STAND-BY", located on the
aft CB/switch panel in the forward cockpit.

CONTROLS AND INDICATORS (Figure 1-27) -

Heating of the Pitot booms is controlled by two “PITOT
TUBE HEATING” pushbuttons located on the left console
in the forward cockpit. When pushed, each button en-
ergizes the heating element in the respective Pitot tube
(left button, LH tube etc.). The buttons are mechanically
held at the ON position and are released by pressing the re-
lease buttons, located below the “PITOT TUBE HEAT-
ING” buttons. A light in the “PITOT TUBE HEATING”
button illuminates whenever the pushbutton is depressed
(ON position).

WINDSHIELD AND ENGINE ANTI-ICING
SYSTEM

The de-icing system uses bleed air drawn from the ninth
stage of the high pressure compressor. The air delivery to
the airframe anti-icing system is controlled by one electric
shut—off valve and to the engine anti-icing system by the
second shut—off valve. The air is directed to the wind-
shield. engine air intake ducts and the inlet guide vanes of
the engine low pressure compressor (LPC).

The ice formation sensor consists of radio—-isotope emitter
and detector with a narrow open space between them. In
normal condition the detector will detect the radiation all
the time. Once there is ice condition, the space will be
filled with ice and detection will be interrupted. The sensor
will transmit “ice condition” whenever the system is acti-
vated and no radiation is detected. Than the ice formation
sensor is heated until the open space between the emitter
and detector is reestablished and the system is ready for
next ice detection cycle after 20 seconds break.

CONTROLS AND INDICATORS

The “ANTI-ICING" de-icing switch is located on the RH
console auxiliary switch panel in the forward cockpit. It is

|
N

" a three position switch indicating OFF , AUTOMATIC and

MANUAL. The system is powered by 115 V AC and pro-

" tected by “DE-ICING SIGNAL."C/B located on the main

CB/switch panel and the two shut—off valves are protected
by “DE-ICING AIR SHOWER” C/B located on the aft
CB/switch panel. '

AUTOMATIC OPERATION

With the switch set to the automatic position. the system
utilizes the sensor located on the left side of the nose, to de-
tect ice formation on the aircraft. When icing conditions
are detected by the sensor, a signal is sent to activate the
“icing/snow flakes” caution light on the caution and advi-
sory panel in both cockpits. Together with the actuation of
the caution light, a relay is energized that causes both shut-
off valves to open, thereby directing the bleed air.to the de-
icing surfaces. Opening of the shut—off valves is indicated
by “DE-ICING ON” light on the caution/advisory panel in
both cockpits. If there is no other ice indication after heat-
ing of the sensor and 20 seconds break, both shut-off
valves will close.

The system is disabled when the nose wheel is on the
ground (WOW switch depressed).

MANUAL OPERATION

With the switch at the manual position, the operation is not
sensor dependent. The switch in “MANUAL” position
commands the shut—off valve to open and bleed air is di-
rected to the de-icing surfaces. The “DE-ICING ON"
light will illuminate in the caution/advisory panel.

In manual operation, the nose wheel micro-switch will
have no effect on the system operation.

ICING SENSOR HEAT TEST BUTTON

Heating of the sensing system can be tested on the ground
by positioning the de-icing switch to “AUTOMATIC”
position and pressing the de—ice sensor heating “DE ICE
CHECK” test push button. The green light by the side of
the push button will illuminate to indicate the system is op-
erative. The de-ice sensor heating control panel is located
on the right console in forward cockpit.

The de-ice sensor heating control panel is located on the
right console in forward cockpit.
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PITQT-STATIC SYSTEM. (Figure FO-6)

The Pitot-static system supplies static and total Pitot pres-
sure to various flight instruments and to airspeed switches.

The system comprises of two separate systems that receive
inputs from the Pitot tubes mounted on each wing leading
edge. Normally the Pitot tube on the right wing is con-
nected to the aircraft systems and the left one serves as the
back-up system.

Both systems consist of drains at their lowest points lo-
cated in the center section of each wing.

Static pressure consumers:

—  Altimeter

- Vertical velocity indicator (VVI)
- Mach and airspeed indicator

- Cabin altitude pressure indicator
—  Cabin pressure regulator .

— Cabin over/under pressure sensor
—  Flaps air pressure switch

- Sight altitude sensor

— SDU altitude correction system
— RSBN altitude transmitter

- RSBN airspeed transmitter

— Altitude transmitter to FDR

- Airspeed transmitter to FDR

- FDR automatic switch

— Anti skid system

Total pressure consumers:

- Mach and airspeed indicator

—  Flaps air pressure switch

- Forward seat

- Aft §eat

- RSBN airspeed transmitter

- Airspeed transrﬁitter to FDR

- FDR automatic switch

"~ Anti skid system

PITOT SELECTOR LEVERS. (Figure 1-28)
PITOT TUBE SELECTOR

The Pitot tube selector lever, located on the left console in
the forward cockpit, is labelled “PITOT TUBE” It is a
manually operated selector valve with positions marked
“MAIN" and “STBY”. With the lever at the “MAIN" posi-
tion, the system is fed by pressure from the RH Pitot tube.
“STBY" is the position to be selected for the backup (left)
system (except the static pressure to the cabin pressure reg-
ulator which is still supplied from the RH Pitot tube).

PITOT FAULT SIMULATOR SELECTORS

Two selectors, capable of isolating the forward cockpit Pi-
tot inputs, are located on the center pedestal in the aft cock-
pit. With these selectors the instructor, from the back seat
can simulate a Pitot failure to the front pilot. The selectors
can be switched over in any order immediately one by one.

“STAT. PRESS” Positioning the selector CW

to “FAILURE” cuts off the static
pressure to the instruments in the for
ward cockpit. After selecting

the selector to “FAILURE”,

the selector shall be placed CW

for 30 sec. to the guarded

“RED. MIN 30" prior to positioning
it back to normal, to aviod a sudden
pressure surge on the instruments.

“TOTAL PRESS.” Positioning the selector CW.

' to “FAILURE" cuts off the total
pressure to the instruments in the
forward cockpit. After selecting
the selector to “FAILURE”, the
selector shall be placed CW
for 30 sec. to the guarded
“RED. MIN 30" prior to positioning
it back to normal, to avoid a sudden
pressure surge on the instruments.

NOTE

At any time the pitot fault simulator is operating, the
instruments in the aft cockpit remain normal and
show the true readings.

Provided by Czech Jet, Inc.




LU 11-L0YC -]

a.
80oog
oI5l @ |-
= D
== —_
=
¢} 000

FORWARD COCKPIT

STBY
PITOT
TUBE
S
. T
MAIN A
T
O PRESS.

PITOT CONTROLS PITOT FAULT SIMULATOR PANEL

AFT CB/SWITCH PANEL
AB-1-28)

Figurc 1-28. Pitot=static System - Controls and Indicators

Provided by Czech Jet, Inc.




FLI TRU TS
PRESSURE INSTRUMENTS
MACH-IAS-TAS INDICATOR

The Mach-IAS-TAS indicator (figure 1-29), located on
the instrument panel in each cockpit, provides indications
for the indicated airspeed, true airspeed and Mach number.
Two pointers (the wider for IAS and the thinner for TAS),
indicate the airspeed on the fixed dial. The IAS pointer in-
dicates airspeed from 100 to 1,200 km/h while the TAS
pointer indicates airspeed from 300 to 1,200 km/h. The
corresponding Mach number is indicated by means of a
yellow pointer in a window from 0.5 to 0.9 M.

The Mach meter also incorporates the air speed sensor for au-
tomatic deployment of the speed brakes at 0.78 =0.02 Mach
and illuminating of the “M pax* wamning light.

ALTIMETER

The altimeter (figure 1-29) located on the instrument pan-
el in each cockpit, indicates aircraft altitude in meters.

The two pointer altimeter has two concentrically mounted
pointers coded in length and shape. The short thick inner
pointer indicates the altitude from O to 20,000 meters in
1,000 meters increments and the long outer pointer indica-
tes increments of 100 meters and parts of hundreds. The
smallest graduation is 10~meter increments.

The knob located in the left lower part of the instrument
provides a barometric pressure setting from .670 to
790 mm of mercury column.

COMBINED VVITURN AND SLIP INDICATOR

The combined vertical velocity/turn and slip indicator lo-
cated on the instrument panel in each cockpit (fig-
ure 1-29), indicates the rate of climb or descent in meters
per second. (The turn and slip indicator, cven though dis-
playing on the same instrument face, is not part of the pres-
sure instruments.) The vertical velocity indicator scale is
graduated from 0 to 80 m/sec. From 0 to 20 m/sec it is gra-
duated in increments of 2 and from 20 to 80 m/sec in incre-
ments of 10 meters. The indicator has a 9-second delay.

The slip indicator is a mechanical instrument which con-
sists of a ball positioned in a tube full of hquid. acting as

a pendulum and will slide to one side whenever the aircraft
is flying an uncoordinated flight.

The turn indicator is a gyro instrument which provides a
quantitative display of the rate of turn being performed.
The display limits indicate a “rate 2 turn meaning 360°
turn per minute. The face of the instrument bears an exam-
ple of speed and bank angle which will produce the above
rate (45°at 350 kmv/hr). The turn indicator gyro unit is pow-
ered by 36 VAC 400 Hz together with engine instru-
ments. '

RV-5M RADIO ALTIMETER

The radio altimeter provides a read—out of absolute height
from O to 750 meters over terrain and water. It consists of
a transmitter-receiver, two antennas (one transmitting and
one receiving) and two height indicators, one in each cock-
pit.

The radio altimeter circuit is switched on by the “MRP
RV” switch located on the forward cockpit main
C/B switch panel and it is powered by 28 V DC and
115 V AC 400 Hz from the inverter I (or inverter II).

HEIGHT INDICATOR

The height indicator display (figure 1-30) is unevenly
graduated; height from O to 20 meters are graduated in
2 meter increments, from 20 to 100 meters in 10 meter in-
crements and from 100 to 750 meters in 50 meter incre-
ments, hence providing a more detailed read—out when the
aircraft is at low heights.

A pointer moves along the scale from O (on the ground) to
over 750 m where it is hidden behind a black scale sector.
to be exposed as the A/C descends below 750 m. The red
flag appears when receiver does not have any signal or
whenever the radio alumeter does not operate.

DANGEROUS HEIGHT WARNING

" A decision height (DH) knob is located on the bottom RH

corner of cach height indicator. By rotating the knob, a DH
pointer moves at the direction of the rotation, along the
scale. When the height pointer indicates a height which is
equal to or below the height at which the DH pointer is set
to, the "'DANGEROUS ALTITUDE" light will illuminate
in the respective cockpit on the warning panel accompa-
nied by a time limited (7 sec approximately) audio war-
ning to the pilot’s headset and a vellow dangerous height
warning light on cach height indicator.
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NOTE

The audio signal is audible only when the A/C passes
the DH from higher height to lower one (during de-
scent).

SYSTEM TEST

Pressing and holding the lower LH push button will cause
the pointer to indicate a height of 15 = 1.5 meters. Should
the DH pointer is set to 15 meters or below. the “DAN-
GEROUS ALTITUDE", yellow DH warning light and au-
dible warning will be activated. The test can be performed
both on the ground and during flight.

NOTE

The different visual warning can be generated in fwd
and aft cockpits because the different DH can be set
on respective indicators. The audio warning is gener-
ated according to fwd cockpit indicator DH setting
for both pilots. '

ATTITUDE DIRECTOR INDICATOR (ADI), TYPE
KPP

The ADI (figure 1-31), one in each cockpit is a servoed re-
peater indicator, which consists of an artificial horizon dis-
played in relation to an A/C symbol, with RSBN localizer
and glide slope indications, SDU remote command lan-
ding system pointers and a slip indicator.

The ADI receives and displays inputs from an AGD artifi-
cial horizon gyro unit. RSBN short-range radio navigation
and landing system and from the SDU remote command
landing system.

The ADI indicator is powered by 27 V DC and 36 V AC
400 Hz. The indicator is activated by the “AGD-GMK”
switch located on the forward cockpit main C/B switch
panel. :

PITCH INDICATION CYLINDER

The pitch indication cylinder in relation to the miniature
aircraft symbol indicates the aircraft pitch angle. The max-
imal movement of the cylinder in pitch axis during climb
or descent of the aircraft is 85°.

1-60)

BANK ANGLE INDICATOR

The bank angle indicator is created by the miniature air-
craft symbol which leans in consideration to the instru-
ment fixed scale. The aircraft symbol movement is unlimi-
ted. When the aircraft pitch angle reaches 90° the
miniature aircraft symbol reverses by 180° to achieve the
position, corresponding the real aircraft attitude. The pitch
indication cylinder and bank angle indicator receive their
inputs from the AGD artificial horizon gyro unit.

PITCH TRIM KNOB

The pitch trim knob is mounted on the lower right hand
side of the face of the indicator and is intended for aligning
the pitch indication cylinder with the A/C symbol. The cy-
linder can be adjusted during ADI operation. The knob can
be turned in both directions and is limited by mechanical
stop.

ARRESTING BUTTON

The AGD gyro ring arresting cycle is activated by depres-
sing the arresting button. During the arresting cycle the red
“APPETHP"” light illuminates in the arresting button for
at most 15 seconds. The light illuminates also if the AGD
power supply fails.

REMOTE COMMAND LANDING SYSTEM (SDU)
POINTERS

The SDU pointers. display the signal which is transmitted
by the RSBN ground based landing facility, received by
aboard RSBN system and generated by SDU system du-
ring the precision landing approach. The indicators repres-
ents extent of lateral and longitudinal movement of the air-
craft which is required to align the A/C with optimum
landing approach path. (The bank indicator swung to right
from center position — A/C is left from the runway localizer
radio beam, the right bank is required in such a rate to get
the bank indicator to the center position. The pitch indica-
tor swung under the center position — A/C is above the
glide—slope beam, the A/C nose down position is required
in such a rate to get the pitch indicator to the center posi-
tion.) During the SDU landing approach both pointers
should be kept in the center position by steering the A/C
to keep and follow the optimum approach path.
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LOCALIZER AND GLiDE-—SLOPE DEVIATION
POINTERS

Receiving inputs from the RSBN ground based landing
beacon. the localizer and glide—slope indicators represents
radio beams which are aligned with the runway center-line
(localizer) and a constructed approach angle (glide-
slope). When the A/C is aligned with the beams the needles
will be centered. When the A/C deviates from the center
of the beam the pointers will deflect to the direction of the

beam and show the pilot which way to steer (pointer.right

— A/C is to the left, the desired path is to the right. Pointer
down — A/C is above the glide-slope, the desired glide path
is below). The same function represents the HSI localizer
and glide-slope deviation pointers.

“T” AND “K” WARNING FLAGS

The “T” flag corresponds to pitch indicator and “K” flag
to bank indicator of the SDU system. Whenever the instru-
ment fades to a value reception below threshold, or looses
its power supply, the respective flag will be visible to warn
the pilot that the information provided by pointer is mean-
ingless. '

SLIP INDICATOR

The slip indicator is a mechanical instrument that consist
of a ball positioned in a tube full of liquid, which acts as
a pendulum and will slide to one side whenever the aircraft
is flying an uncoordinated flight. (Identical to the one in
the combined VVI/turn and slip indicator.)

NAVIGATION INSTRUMENTS

RADIO MAGNETIC INDICATOR (RMI),
TYPE NPP

The RMI (figure 1-32), one in each cockpit, is a servoed

repeater indicator, which represents a bird view of the air-

craft in relation to the navigation facilities. It provides
magnetic heading indication. selected course deviation in-
dication, station bearing and relative bearing information,
glide-slope and localizer deviation information, and BOX
landing pattern information.

The RMI receives its inputs from GMK directional gyro,
ADF and RSBN.

The RMI is powered by 27V DC and 3X36 VAC at
400 Hz. Individual indications are controlled by “AGD-
GMK". "RSBN" and "INVERTOR" CB/switches. located
on the aft CB/switch panel in the forward cockpit.

COMPASS CARD

The lubber line indicates the magnetic heading at the top
of the display. The compass card receives its inputs from
GMK directional gyro.

COURSE KNOB

The course knob is located on the lower RH side of the
instrument face and is labeled “SC™. Turning the knob will
rotate the course deviation indicator.

NOTE

The course knob in the aft cockpit is not active.
COURSE DEVIATION INDICATOR

The course deviation indicator is controlled by the course
knob. The selected course indicates the desired navigation
course to be flown. Once set, the course deviation indicator
rotates with the compass card.

RELATIVE BEARING CARD

The relative bearing card is a fixed scale about the compass
card. It indicates angles measured from the station relative
to the nose of the aircraft.

BEARING POINTER

The bearing pointer indicates both relative bearing on
fixed relaun ¢ bearing card and the station bearing on rotary
compass card. The pointer receives its inputs from ADF.

LOCALIZER AND GLIDE-SLOPE DEVIATION
POINTERS

Receiving inputs from the RSBN ground based landing fa-
cility, the locahizer and ghde—slope indicators represents
radio beams which are aligned with the runway center-line
(localizer) and a constructed approach angle (glide-
slope). When the A/C is aligned with the beams the needles
will be centered. When the A/C deviates from the center
of the beam the pointers will deflect to the direction of the
beam and show the pilot which way to steer (pointer right
— A/C is to the left. the desired path is to the right. Pointer
down — A/C is above the glide-slope, the desired glide path
is below). The same function represents the ADI localizer
and glide=slope deviation pointers.
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Figure 1-33. ADF and RSBN Range Indicators
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“I"” AND “K” WARNING FLAGS

The “I"flag corresponds to glide-slope indicator and “K*
flag to localizer indicator. Whenever the instrument fades
to a value reception below threshold, or looses its power
supply, the respective flag will be visible to warn the pilot
that the information provided by pointer is meaningless.

BOX REFERENCE MARKERS

The reference markers “2”, “3” and “4” provides informa-

tion about standard BOX landing pattern. - -
ADF INDICATOR

The ADF indicator (figure 1-33), one in each cockpit, pro-
vides information about relative bearing to the tuned sta-
tion. The pointer rotates according signals from the ADF.

RSBN RANGE INDICATOR

The RSBN range indicator (figure 1-33) is located on
instrument panel in both cockpits. The three digits display
indicates the slant range to/from the tuned RSBN station.
Whenever the instrument fades to a value reception below
threshold, or looses its power supply, the red flag will be
visible to warn the pilot that the information provided by
the indicator is meaningless.

MISCELLANEOUS INSTRUMENTS
ACCELEROMETER

Two independent accelerometers (figure 1-34) are instal-
led on the instrument panels, one in each cockpit. In addi-
tion to the instantaneous “g” pointer, there are two recor-
ding pointers, one for positive and one for negative “g”
loads, which follows the instantaneous pointer to its maxi-
mum attained travel. The recording indicating pointer,
thus providing a record of maximum “g” loads encounter-
ed. To reset the recording pointers to the normal 1 “g” posi-
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tion, the button on the lower right side of the instrument
shall be pressed. The scale of the instrument is graduated
from — 5 to + 10 with the 0 “g” indication at the twelve o

For detailed information refer to Section VI, Operating
Limitations.

STANDBY COMPASS

A conventional standby magnetic compass is mounted on

. the RH windshield frame in the forward cockpit only (fig-

ure 1-34).

CLOCK

‘A 12-hour clocks (figure 1-34) are installed on the instru-

ment panel in both cockpits. They are hand wound and
equipped with two control buttons located on the lower
side of the instrument. The total elapsed time available is
5 days. '

The lower left knob is used when turned clockwise to wind
the clock and when pulled out, to set the clock. Pressing
this button 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 the
stop watch is actuated. Pressing this button second time,
will stop the elapsed time, a fact which will be indicated
by a blue and white flag in the window. Pressing the button
third time will reset the watch to the starting position
which will be indicated by a white flag in the window.

The button on the lower right, when turned to the left, starts
the clock and bring the minutes stop watch (lower 30 min-
utes scale) into standby mode. Pressing the same button
will then actuate the seconds pointer of the clock together
with the minutes pointer (30 min) on the lower stop watch.
Pressing the button again, will then stop the hands (second
pointer of the clock and minutes pointer of the lower scale
stop watch). Pressing the button a third time, will reset the
both seconds and minutes pointers. Turning this knob to
the right, stops the clock and deactivates all its functions.
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AGD GYRO UNIT

AGD consists of a gyroscope with three degrees of free- -
dom. It supplies signals to the ADI’s pitch and bank indica-

tors to provide pilot with the aircraft attitude indication.

During AGD activation process the.gyro ring arresting
procedure is performed taking 15 seconds. All this time
the red advisory light in the arresting button illuminates.
The arresting procedure can be activated also manually by
pressing the ADI arresting button.

NOTE

If the arresting procedure is activated manually du-
ring flight, all the time the procedure is performed
the aircraft shall be steered in straight and level
flight.

CONTROLS

The AGD is powered by 27 V DC and 3x36 VAC at
400 Hz, and is switched on by the “AGD-GMK” switch,
located on the forward cockpit main CB/switch panel.

FAULT SIMULATOR SWITCHES

Two fault simulator switches are located on the center pe-
destal in the aft cockpit. When switched on the switches
can simulate interruption of signal transmitted from the
AGD to forward cockpit’s ADI. The “AGD INKLINAT.
- LONGITUD.” switch disconnects the bank angle indicator
_ inputs and the “AGD INKLINAT. LATERAL" switch dis-

connects the pitch angle indicator cylinder inputs. At any -

time the navigation fault simulator is operating, the ADI
in the aft cockpit remains normal and show the true read-
ing. :

GMK DIRECTIONAL GYRO. Fxgure 1-35 and 1-36.

The GMK principle is based on that fact, that a gyroscope
can hold for a long time that position of its axes which was
set at known bearing. The GMK gyroscope is installed in
the gyro unit. The GMK can transmit either a magnetic
bearing (MC mode) or orthodromical bearing (GC mode).
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The GMK sngnals are displayed on the RMI compass card:
The GMK consists of a gyro unit, an inductive transmitter,
an automatic synchronization unit, a correcting mechanis-
m and a control box.

Synchronization of RMI coxhpass card with aircraft mag-
netic heading can be executed either automatically or
manually. An automatic sync is active during GMK activa-

" tion process and during GMK operation in MC mode.

(slave). The synchronization can be .performed at two
rates: the high rate (6 degrees per second) lasts one minute .
since GMK switching on (no matter on mode-switch posi-
tion), or during switching on the MC mode. After that the

. system will automatically over come to sync low. rate or

fully disconnect the automatic synchronization unit, with
respect to operating mode set on the control box. The low
sync rate (i.e. correction of gyroscope position according
to magnetic heading) is executed.during GMK operation
in MC mode, and will be disconnected automatically only
during aircraft turn with rate higher than 0.3 degrees per
second. After terminating the maneuver the system aligns
again the compass card with aircraft heading.

The GMK directii;nal gyro is pow‘.ered by 27 V DC and

- 3%36 V AC at 400 Hz. The instrument is switching on by
 means of “AGD-GMK” swiich located on the main CB/

switch panel in forward cockpit.

SLAVE MODE (MC)

The inductive transmitter, located in the aircraft wing,
scans the magnetic field of the earth. The inductive trans-
mitter output signal, trimmed by correcting mechanism, is
transmitted to the gyro unit, where it is 'stabilized and its
average value serves as the RMI compass card input con-
trol sngnal )

GMK ol hani .
The GMK correcting mechanism is located on the aft
cockpit right console. Through the correcting mechanism,

. the gyro unit fly-wheel is trimmed about the magnetic
- variation. Two pointers are located on the correcting me-
‘chanism face: the larger one, triangular in shape, indicates

the aircraft magnetic heading, and the smaller one indica-
tes the magnetic variation. The smaller pointer is control-
led by means-of -a variation knob. Rotating this knob can
set the variation with respect to aircraft location. The range
of the variation scale is * 18.
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Figure 1-35. GMK Directionél Gyro — Block Diagram
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- NOTE
If the vanauon is not lntroduced the vanauon pomter
should be set at'zero.

FREE MODE (GC)

The RMI compass card is controlled only by GMK gyro

unit with no inputs from inductive transmitter and correc-

ting mechanism.

In the GC mode, some of the GMK misinformation can be
rectified. The gyro indication error due to earth rotation
can be corrected by means of setting the aircraft latitude
and hemisphere on the GMK control box. In the GC mode

the system does not provide the magnetic headmg and

variation correction.
CONTROL BOX

The GMK control box is installed in the forwafd cockpit
RH console only.

Hemisphere Switch

The “GA” switch can be set to either north “N” or south
“S” position according to the earth hemisphere where the
navigation flight is to be flown. The position setting is due

to automatic correction of GMK gyroscope position in GC
mode.

Gyro Drift Indi
The “3ABAJI T'A” indicator provides pilot with the same

information as the gyro drift mdncator on the du'ecuonal
gyro front control panel. -

The mode switch can select one of the GMK operation
modes: MC or GC.

The test switch verifies the correct operation of the GMK
system in the MC mode. The test can be executed after ter-
minating the GMK starting process, which lasts 3 minutes
in MC mode or 5 minutes in GC mode. When the " test
switch “CHECK?” is moved to O (zero) position, the RMI
compass card shall rotate to position zero degrees, when in
300 degrees position the compass card shall indicate 300°
heading. The allowable indication tolerance is * 10 de-
grees. The compass card repositioning shall be accompa-
nied by illumination of the gyro drift indicator on both the
GMK control box and front control panel. When the test
. switch is released to its center neutral position, the HSI
compass card shall rotate back and indicate actual head-
ing.
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The latitude of location where. the navigation flight isto be

“flown can be set by ‘latitude selector. The latitude setting

is required due to automatic correction of GMK £Yro posi-

“tion in GC mode. The selected latitude can be read on scale

above the selector.

Heading Switch - , »
If the GMK operates in MC mode, moving the “HDG. SE-
LECT” switch to either position will align the GMK gyro

with magnetic heading.

If the GMK operates in.GC mode, moving the “HDG. SE-
LECT” switch to either position will cause the gyro rota-
tion in the respective direction hence rotating RMI com- -
pass card. The gyro (compass card) rotation is terminated
when the heading switch is released to its center neutral

- position, and the GMK. proceeds operanon in GC mode

with new gyro semng

. FRONT CONTROL PANEL

The GMK front control panél is located on the instrument
panel in each cockpit. ~

Gyro Drift Indi . |
During aircraft evolution the. GMK gyro unit fly-wheel
ring can be leant from its working position and RMI com-
pass card can provide pilot with meaningless information.
This situation is advised by illuminating of the “ER-
ROR GA” gyro drift indicator.

When the “ERRORGA” light illuminates the
“MC SYNCHR.” button can be depressed to align the
GMK gyro with aircraft magnetic heading. The process is. .
performed at hxgh synchromzauon rate.

~ NOTE

The synchronization of GMK gyro with magnetic
heading during flight shall executed at straight level
ﬂlght only.

FAULT SIMULATOR-SWITCH - -

The “A.H. FAILURE - GMK?” fault simulator switch is lo-
cated on the center pedestal in the aft cockpit. When
switched on the switch can simulate interruption of signal
transmitted from the GMK gyro unit to forward cockpit
RMI. At any time the navigation fault simulator is operat-
ing, the RMI in the aft cockpit remains normal and show
the true reading.
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The radio navigation system is composed of a RSBN
" short-range radio navigation and landing system, RKL au-
tomatic direction finder, MRP marker beacon system,

ADIs, HSIs and antennas. For ADI and HSI indicators refer

to figures 1-31 and 1-32, for antenna locations refer to fig-

ure 1-37. The system consists of NDB, LOC, GS and MKR .

receivers and RSBN which provide the pilot with homing
and navigation capability in line—of-sight range. In addi-
- tion the system provides instrument landing capabilities.

RSBN-55 SHORT-RANGE RADIO NAVIGATION
AND LANDING SYSTEM. Figure 1-38.

The aboard RSBN radio navigation system receives sig-
nals from ground based RSBN navigation aids and PRMG
landing stations. It allows pilot to provide short range na-
vigation flights, and instrument landing at normal and ad-
verse weather conditiqns, at day and night.

The RSBN system provides the followmg navigation tasks
capabilities:

- continuous information about aircraft position (course
and distance) relative to tuned station

— guidance of aircraft to/from the station or at the circuit
along the tuned station

- guidance of aircraft to initial approach, descent
' through clouds, guidance at the BOX landing pattern,
guidance of aircraft during missed approach

— instrument landmg approach and measunng distance
to landing

— return of alrcraft to desunauon accordmg to bearing
- pointer on RMI when the compass fails

* — autonomous computing of aircraft location beyond the
radio signal range of station (in NAV mode)

- identification of the turied station (audio signal in the

pilot headset)

“The air traffic controller has the following information on
adisplay:

— location of all aircraft receiving signals from specific
station

The RSBN system operates at 40 predefined channels in
NAVIGATION mode and at 40 predefined channels at
LANDING mode. The aboard RSBN system transmits sig-
nals to RMI's and RSBN range indicators in each cockpit.
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The RSBN system is powered by 28 V DC, single phase

- 115V AC at 400 Hz and triple phase 3%36 VAC at

400 Hz, and is switched on by “RSBN" switch located on
main CB/switch panel in the fwd cockpit.

NOTE

When the aircraft electric power supply is switched
from the main to stand-by generator, the RSBN sys-
tem automatically disconnects from the network. If
necessary it can be reconnected manually by means
of “EMERG. CONNECTION RSBN" switch, loca-
ted on the fwd cockpit main CB/switch panel.

NAVIGATION (NAV) MODE

The RSBN system in NAV mode provides pilot with in-
formation about aircraft position with respect to ground
based station. These information are displayed on RMI and
RSBN range indicator. The lubber line indicates the mag-
netic heading at the top of the display on the rotary com-
pass card, which receives its inputs from GMK directional
gyro. The bearing pointer, which receives signals from the
ADF, indicates on the compass card the bearing to/from
the station or on the fixed scale the relative bearing to/from
the station. Using course deviation indicator the naviga-
tion tasks to/from the station and at circle along the station
can be performed. The range indicator shows the actual
slant distance to/from the tuned station.

GLIDE PATH (GP) MODE
In GP mode the RSBN system generates the electronic gli-

de path which glide slope angle is.set about 4 to 5 degrees
to horizontal. The glide path is displayed on the RMI'’s and

- ADI’s glide slope and localizer deviation pointers by the

same manner as during aircraft landing. The GP mode is
typically used at aircraft arrival route to a destination from
the enroute phase. The glide path is constructed to guide
the aircraft from the altitude 10,000 m and distance
132+ 5 km from the station to altitude 600 m at distance

- 21 £3 km from the station. Réaching termination point is

indicated by illumination of the “END OF DESCENT”
light on the C&A lights-panel in each cockpit. The RSBN
range indicator displays actual slant distance to'stationf

LANDING (LDG) MODE

In LDG mode the aboard RSBN system receives signals
from PRMG landing stations and displays them on the
RMTI’s and ADI’s glide slope and localizer deviation poin-
ters. The RSBN range indicator displays actual slant dis-
tance to stauon
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CONTROL BOX

TheRSBN control box is located an'the forward cockpit
left console.

NAV Channel Selector
Turning the selector sets the NAV channel. The selected
channel number is displayed in “NAVIGATION" window.

LDG Ct 1 Sele¢ .
~ Turning the selector sets the LDG channel. The selected

channel number is displayed in “LANDING” window.

Di Switcl

The “DISTANCE INITIAL SETTING” switch, once posi- '

tioned to either side, decrease or increase the distance dis-
played on the RSBN range indicator. Releasing the distan-
ce switch, the new range is set. .

The “AZIMUTH INITIAL SETTING” switch, once posi-
tioned to either side, rotates the HSI’s compass card Rele-
asing the switch, the new course is set.

Di . ion Light .
When the green “DISTANCE CORRECTION?” light illu-
minates, the distance to the station is evaluated with a max-
imum accuracy, which the system is capable in radio touch
with station. If the distance correction light does not shine,
the aircraft is beyond the station range and the distance is
computed by the system autonomously- with lower accura-
cy.

. . ion Light

When the green “AZIMUTH CORRECTION” light illumi-
nates, the bearing to the station is evaluated with a maximum
accuracy, which the system is capable in radio touch with sta-
tion. If the course correction light does not shine, the aircraft
is beyond the station range and the bearing is computed by
the system autonomously with lower accuracy.

Yolume Knob

The “VOLUME CONTROL” knob, when turned CW in-
crease the RSBN station audio signal to the pilot’s headset.

Zero Course Button

When the “AZIMUTH 0 SETTING” button is depressed,
rotating the potentiometer will set the zero course. This
button is used for maintenance purposes only.

T.O0. 1IT-L39C-1"

OTHER CONTROLS AND INDICATIONS

Auxili SW h Panel | |

The auxiliary switch panel is installed in the forward cock-
pit RH console. The following controls belong the RSBN " -

- system:

* RSBN mode switch labeled “RSBN”. The mode
switch has three positions: “LANDING”, “NA-
VIG.” and “GLIDE PATH”. In the “LANDING”
position the aircraft is guided at the landing ap-
proach by the glide slope and localizer beams of
landing station; in the “NAVIG” position the air-
craft location (course and distance to/from the sta-
tion) is displayed, and in the “GLIDE PATH” posi-
tion the aircraft is guided during descent at the
constructed electronic glide path.

-« RSBN test button “TESTING”. When the button

is depressed, the RSBN system should set distance
291.5+3km at the range indicator and course
177° £ 2° at the RML

 Identification button “IDENTIF” When the but-
ton is depressed the aircraft’s symbol at the air traf-
fic controller’s display is highlighted.

+ RSBN control box lighting intensity knob “RSBN'
LIGHTING” should be used to set suitable RSBN
control box lighting intensity.

RSBN Beacon Audio Button

The RSBN beacon audio button “RSBN TUNE”, located
on the left console in each cockpit, when depressed, provi-
de the pilot with the station audio signal in the head set.

RSBN System Altitude Selector

The altitude selector is located on the right console in the
forward cockpit only. Turning the knob in the middle of the
instrument face will set the altitude of destination for
RSBN mode “GLIDE PATH”. The scale is graduated in-
mm MC multiply by ten. :

RSBN Aft Control Panel
The RSBN aft control panel is located on the right console

of the aft cockpit; the following controls are belong the
RSBN system:

» Bearing alignment button “AZIMUTH AC-
CORDANCE” aligns the RMI selected course
reading in the aft cockpit with reading of RMI se-
lected course in the forward cockpit.

e Landing emergency engage switch “EMERG.
SWITCH ON FOR LANDING” ensures pilot to
switch on the LANDING mode of RSBN in emer-
gency cases.
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The following lights are located on the caution and adviso-
ry lights panel in the forward cockpit:

e “END OF DESCENT” green advxsory light indica-
tes reachmg the terminal point of GLIDE PATH
regime. -

¢ “CONFORM AZIMUTH?” light illumination in-
forms the pilot in the forward cockpit that the aft
cockpit "AZIMUTH ACCORDANCE” bearing
alignment button is depressed.

NOTE

, 'Bearing can be adjusted in the forward cockpit only.

The aft cockpit caution and advxsory lights panel bears the
following lights:

« “END OF DESCENT” gréen advisory light indica-
tes reaching the terminal point of GLIDE PATH
regime.

e “AZIMUTH CORRECT” provides the same in-
formation as the.course correction light in the for-
ward cockpit RSBN control box.

¢ “DISTANCE CORRECT” provides the same in-
formation as the distance correction light in the
forward cockpit RSBN control box.

SDU REMOTE COMMAND LANDING SYSTEM

The SDU system provides pilot with precision approach
capability to 60 m AGL at the runway threshold. The SDU
signals are displayed on the ADIs in both cockpits.

The SDU system is powered by 28 VDC and 3 X 36 V AC
at 400 Hz, and protected by the “SDU” circuit breaker on
the main CB/switch panel. The system can be switched on
by means of “SDU” switch located on the forward cockpit
auxiliary switch panel.

The pilot switches on the SDU system manually after
penetrating area of stable receiving the localizer signal,
which is indicated by disappearing of the “K* warning
flag. SDU activation is indicated by hidden “K* and “T"™”
warning flags on the RML.
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" NOTE

Before the SDU system activation, the bearmg poin-
ter should be set at the runway course.

The aircraft can be steered using SDU pointers only when
is clearly and unbrokenly receiving the signal of glide slo-
pe and localizer beams, which is indicated by both the “K“
and “I"” warning flags disappearing.

RKL-41 AUTOMATIC DIRECTION FINDER

The ADF system measures the relative bearing, i.e. the
angle measured between direction of the aircraft nose and
the station. Range of frequencies is from 150 to 1,800 kHz
at MV and LV bands.

The ADF signal range is determined by the station trans-
mitting power. With respect to the frequencies, its range
overcomes the radio line—of-sight.

The relative bearing is dlsplayed in the ADF indicators in
each cockpit.

~ The ADF control box is located on the right console in both

cockpits.

The ADF is powered by 28 V DC and 115 VAC at400 Hz
from the i mverter I or inverter II

ADF CONTROL BOX

The ADF control box bears the following controls:

Tune Indicator

" The pointer indicates the accuracy of ADF tuning. Maxi-
-mal deflection of the pointer should be set during ADF fine
tuning.

- Volume Knob
_. Turning this knob CW increases the volume of sngnal
' transferred to pllot headset.

ADF Contro] Switch
The control switch provides the possibility to “take”
"hand over” the ADF control.

Mode Switch

Positioning the mode switch to “TLF”, the ADF receives
signals from station with permanent or modulated standard
(A3) and allows its listening. In the "TLG” position the

beat frequency is generated to allow listening of identifica-
tion signal (A1, A2).

Provided by Czech Jet, Inc.
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Function Selector
Five—position switch can be switched to one of following
positions:

“OFF” - power supply disconnected, ADF does not
operate

- “C AUT” - ADF operates in fully automatic mode. As
the aircraft overpasses the outer beacon, the ADF is
automatically re-tuned to preset inner beacon fre-

quency. If the aircraft drifts from the approach entry

sector, i.e. = 30° from the runway axis, the system is
automatically re-tuned back to outer beacon frequen-
cy to enable to initiate the missed approach procedure.
The ADF automatic re-tuning operates only in land-
ing gear down position.

-~ “CMAN” - ADF indicator needle automatically
points to tuned facility, however the switching bet-
ween outer and inner beacon should be executed man-
ually by means of outer-inner beacon switch located
on the instrument panel in each cockpit.

— “ANT” - ADF system receives omnidirectional anten-
na signals only. This mode is recommended for tuning
a specific beacon.

- “LOOP” - If the automatic beacon tracking function
has failed, the direction to the beacon can be found
manually by rotating a goniometer. The goniometer is
controlled by means of “L/R” three position switch.
When the switch is moved from its center neutral posi-
tion to one of its end position, the goniometer starts to
rotate in the respective direction. Accurate beacon
direction finding is indicated either by means of less
audible beacon identification signal in the pilots head-
set, or by minimum deflection of the tune indicator
pointer.

[ ” w‘

Moving the “L/R” switch to one of its end position causes

rotating of ADF indicator needle. If the function selector

is in either “C AUT” or “‘C MAN" position, the ADF indi- .. .

cator needle should move back to initial position (pointing
the tuned beacon) after “L/R” switch releasing to neutral
position. This feature verifies the ADF operation ability.
The next function of this switch is described above (refer
to “LOOP” position of function selector).

Frequency Control Knobs

The ADF frequencies can be set by means of tripie rotary
switches. The two identical knobs are marked “O” for out-

1-80

er beacon frequency tuning, and “I” for inner beacon. Tur-
ning the outer larger knob selects hundreds of kHz, center
toggle knob selects tens of kHz and inner small knob chan-
ges units of kHz. Units of kHz are indicated on outer scale
graduated from 1 to 10, however this scale is not calibrated
and shows the units approximately only. The inner small
knob can be mainly used for fine tuning to achieve maxi-
mum deflection of the tune indicator pointer. The window
beside the control knob indicates the selected frequency in
kHz.

Intensity Knob _
Rotating the knob increases or decreases the ADF control
box lighting intensity.

OUTER-INNER BEACON SWITCH

The outer—inner beacon switches are located on the LH
side of instrument panel in both cockpits. The switch has
two position marked “O” and “I". When the ADF function

selector is in “C MAN” position, the either outer or inner

beacon frequencies can be selected to be displayed on the
ADF indicator.

FAULT SIMULATOR SWITCH

The “A.H. FAILURE -ARK” fault simulator switch is'lo-
cated on the center pedestal in the aft cockpit. When
switched on the switch can simulate interruption of signal
transmitted from the ADF system to forward cockpit ADF
indicator. At any time the navigation fault simulator is op-
erating, the ADF indicator in the aft cockpit remains nor-
mal and shows the true reading.

MRP-56P/S MARKER BEACON RECEIVER
Figure 1-41.

The VHF marker beacon receiver provides pilot with au-
dio and visual indication of marker beacon overpass. The
audio signal is sent to pilot’s headset and the visual indica-
tion is provided on the caution lights panel in both cockpits
by illumination of “MARKER” green light.

The marker beacon receiver is powered by 28 V DC and
is switched on together with radio altimeter by the “MRP-
RV” switch located on the main CB/switch panel.

Provided by Czech Jet, Inc.
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COMMUNICATION SYSTEM

The aircraft communication system consists of an inter-
com set and a VHF/UHF radio.

INTERCOM (ICS) Figure 1-42.

The intercom provides the following function:

— Inter—cockpit and cockpit to ground staff communica-
tion

— Connection and mixture of all audio signals to be ap-
plied to the headset

~ PTT, transmitters and receivers audio’s distribution

The intercom system is powered by 28 V DC and is
switched on by “RDO” switch located on the main CB/
switch panel in the forward cockpit or by “INTERCOM
GROUND” C/B located on the miscellaneous CB/switch
panel in the aft cockpit.

ICS CONTROL BOX

The intercom control box is located in both cockpits on the
left console.

Intercom controls are:

ICS Volume Knob
The “INTERCOM” volume knob controls the volume of
the intercom audio signal to the headset in the respective

cockpit. The volume increases by rotating the knob in the
arrow direction.

Radio Volume Knob :
The knob is labeled “RADIO” and controls the volume of
radio audio signal to the headset in the respective cockpit.

The volume increases by rotating the knob in the arrow di-
-rection.

Radio Control Switch

The “STAND-BY/MAIN” radio control switch, when
switched to the “STAND-BY” position, connects paralle-
ly the headset to ICS amplifier in the next cockpit. The
switch function is to stand-by the ICS in case of the next
cockpit intercom amplifier malfunction. When in
“STAND-BY” position, all controls are deactivated.

DF Audio Switc] |
The “ADF/OFF”’ audio switch, when switched to the
“ADF” position, enable to listen the ADF beacon signal in
the pilot’s headset.

1-84

ICS PRESS-TO-TALK BUTTONS

To activate the ICS transmitting, one of the PTT buttons
located on the throttle grips in both cockpits shall be pres-
sed. In the aft cockpit, the PTT button is doubled with the
button located on the stick grip.

R-832M VHF/UHF RADIO

Two band VHF/UHF radio provides line—of-sight commu-
nications. The radio has not a provision to select individual
frequency, but one of 20 preset channels can be selected.
Frequency range is from 118 to 140 MHz at VHF band and
from 220 to 389.95 MHz at UHF band. The UHF/VHF ra-
dio control boxes are located on the left console in each
cockpit. They operate in tandem connection being switch-
ed by “RADIO CONTROL” switch in each cockpit’s au-
dio panel. The operating control box is determined by illu-
minating channel window. Transmissions are made by
pressing one of the PTT buttons located on the throttle
grips in each cockpit. The radio is powered by 28 VDC
and 115 V AC at 400 Hz from the inverter I or inverter II,
and is activated by "RDQ” switch in the main CB/panel in
the forward cockpit.

UHF/VHF RADIO CONTROL BOX

Preset Channel Selector

The preset channel selector permits the selection of one of
20 preset frequencies. The selected channel number can be
read in the channel window.

Memory Screw

Rotating the screw, the mechanical memory card can be re-
moved from the control box, and the new memory card
with different selection can be inserted.

AUDIO PANEL

The switch is labeled “RADIO CONTROL” and permits
to change the radio controls. Each movement of the switch,
no matter in which cockpit, changes the existing box in
command to the other one, i.e. the control over the radio
can either be “taken” or “handed over”. The channel win-
dow will illuminate to indicate control of the radio box in
respective cockpits.

Squelch Switch

The switch in on position enables squelch circuit which
helps to eliminate background noises during normal recep-
tion. In OFF position the squelch circuit is disabled to per-
mit unhampered use of a weak signal.

Provided by Czech Jet, Inc.
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'SRO TRANSPONDER (IFF) SYSTEM
The SRO transponder system provides the means for iden-
'tifying to be friend—or—foe (IFF). The transponder is a re-
ceiver—transmitter which transmits a coded response I am
allied aircraft — friend” to a coded interrogation transmit-
ted by the air traffic- control station. The IFF system con-
tains an antenna system and a control box. The IFF system
is power supplied by 28 V .DC and 115 V AC at 400 Hz.
When the main and standby generator fail during flight,
the IFF is automatically disconnected from the power sup-
ply. If needed, the IFF can be shortly connected by an “EM-

ERG. CONNECTION IFF” switch, located on the main
CB/switch panel.

IFF CONTROL BOX

The IFF control box is located under the RH cabin frame
in the forward cockpit only.

Code Selector
The relevant identification code can be selected by the co-
de selector in a range from 1 to 12.

Power Switch
The doubled switch labeled “FEEDING” switches on the
IFF system.

Power Light
The red advisory light labeled “FEED. CHECK” illumina-
tes when the IFF system is power supplied.

Emergency Switch

The switch “EMERG" should be switched on whenever an
emergency conditions are detected. Switching on the em-
ergency switch will warn the air traffic controller about the
~ emergency situation.

EQ&:}&IM:_E_WL(EQR)
Figure 145.

The FDR, located on the LH side of the fuselage aft sec-
tion, records various A/C flight parameters. The recording
is done on a solid state EPROM PCB which has a capacity
of 1 MB, equivalent to approximatelly 8 data hours.

The 8 recording hours are divided to data blocks of 2 hours
each. Once a block is completed the next block is
employed. When the last block is completed the first is
erased to provide space for the next 2 hours of recording
(First In First Out).

The parameters recorded by the FDR are of two types:

- Cbntinudué recording of flight data

-~ Events
THE FLIGHT DATA INCLUDE:

- Flight altitude

~  Speed

- G forces

— Elevator movements
— Engine RPM

— Throttle movement

THE EVENTS INCLUDE:

Ejection
Fuel shut off
L/G door open

THE FOLLOWING WARNINGS ARE INCLUDED:

— Fire .
— Minimum fuel pressure behind boost pump
— Minimum pressure in the hydraulic system
— Cabin pressure

— RAT not operating

- Minimum oil pressure

. All data and events are recorded along a time basis for post

flight analysis by the ground evaluation equipment
GEE-39TM. The down loaded flight data may be present-
ed for evaluation in a graphical and/or a digital format.

FDR OPERATION

The recording system is switched on automatically once
the aircraft has exceeded 120 km/h. It can also be switched

- on at any time by the "FLT RECORDER?” switch located

on the forward cockpit LH console. A steady green light,
alongside the switch, indicates that the recording tape is
running. If the light flashes, the FDR is powered, but a fault
is detected in the system.

The FDR is p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>