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This Flight Manual has been elaborated on the basis of special instruc-
tions with due account of the experience of aircraft flight operation in military
air units.

The Flight Manual defines the duties of each crew member as well as the
sequence of their [ulfilment in the process of aircraft preparation for flight,
during flight and after flight. The Flight Manual contains the basic instructions
to the aircraft crew on aircraft operation and flying technique.

The aircraft crew includes:

— the crew commander (the pilot);

— the crew navigator (the navigator);

— the operator.

Given below in the Flight Manual text are the indicated magnitudes of the

airspeed, flight altitude and Mach number unless otherwise specified.

Important.

‘Check the insets for availabiiily.

The book contains 402 pages and 7 insets:
Inset 17, between pages 80 — 817, secret;
Inset 2, between pages 84 — 85, secret;
Inset 3, between pages 84 — 85, secret;
Inset 4, between pages 90 — 91} secret;
Inset 5, between pages 1766 _‘1—67, secret;
Inset 6, between pages 334 — 335, secret;
Inset 7, between pages 334 — 335, secret.




}. BASIC DATA ON AIRCRAFT Ty-22b

t.1. PURPOSE AND BASIC DATA

Aircrait Ty-22B is a supersonic long-range bomber. The aircraft
" equipment makes it possible to use the aircraft both in the daytime and at
night in VFR and IFR conditions.

When used as a bomber, the aircraft may be loaded with conventional
bombs of up to 9000 kg and deliver bombing strikes from high, medium,
low and extreme low altitudes in the daytime and at night.

For repulsion of the fighters’ attack delivered into the rear hemi-
sphere, the tail part of the aircrait accommodates gun P-23 carrying an
ammunition load of 500 cartridges.

The aircraft is provided with chafi dispensers of the KIC and AIlIl
types intended for protection against the missile guidance systems.

Aircraft Ty-22B is equipped with:

— twoengines PJI-7M2, each having 16,000-kgf thrust at takeoff power
and 10,500-kgf thrust at maximum non-reheat power;

— roll and yaw damper A2K-115;

— pitch damper AT-105A;

— stability automatic controller AY-105A;

— stability automatic controller and pitch neutral setting system
CITH-105A;

— feel simulator controlter ALY-105A;

— oxygen regulator KI1-24M;

— critical angle-of-attack, sideslipping and g-load warning unit
AYACII-10P; '

— flight director system FYTb-4;

— compass system KC-6A;

— astrotracker BLL-63A;

— air data computer system HCB-1M;

— autopilot AFT-7MLL;

_ command radio set PCHUY-5B, communication radio set P-836
(“Heon”);

— radio receiver YC-8;
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— survival radio set P-850;

_ short-range radio navigation and landing system PCBH-2C;

— Doppler ground speed and drift meter IHCC-1;

— automatic direction finder APK-11;

— low-altitude radio altimeter PB-YM;

— high-altitude radio altimeter PB-25;
~ — instrument landing system CI1-50 with runway localizer receiver
KPI1-®, glide path receiver I'PIl-2, marker radio receiver MPII-56I1 and
KATET receiver;

— interrogator-responder CP30-2;

— chaff dispensers KIC-16I'M and AINIl-22;

— radar illumination warning unit CI10-3;

— fire-control radar MPC-3;

— radar bomb sight PALOH;

— magnetic recorder MC-61;

— aerial photographic equipment incorporated in A®A-41/20 and
ADA-42/100 aerial cameras;

— tail gun turret J1K-20;

— TV sight TII-1A;

— optical bomb sight OIlb-15; .

— bombing equipment system.

The aircraft accommodates the following electric power sources:

— four DC generators FC-18TII;

— two storage batteries 12CAM-55;

_ three inverters [10-6000, inverter T1O-500 and two inverters

" TIT-100011;

— two AC generators CI'C-30-8PC.
The basic overall dimensions of aircrait Ty-22B are given in Fig. I.

Operating conditions and iakeof,‘/landing characleristics.

The aircraft should be used on airfields with concrete runway length
of at least 3000 m. .
The aircraft takeoff/landing characteristics versus the aircrait mass
and atmospheric conditions are shown in Figs 2 and 3.

1.2. PECULIARITIES OF AIRCRAFT STABILITY AND CONTROLLABILITY

The aircrait possesses angle-oi-attack and speed stability within the
entire range of operating altitudes, airspeeds, weights and c. g. positions.
However, in passing the transonic zone within the range of Mach num-
bers M = 0.95 — 1.05 the aircrait acquires slight speed instability.

When flying at Mach numbers M=1.1, the aircrait reveals adverse
roll control response, and at M=1.4,-an involuntary banking appears.

In these conditions, the involuntary banking is counteracted by de-
flection of flap-ailerons and rudder in the roll direction so that the aircraft
could fly without sideslipping.




At certain flight regimes, the aircrafit features minor lateral oscillations
(approximately one oscillation for 2 s), with the slip indicator ball
deflecting up to 1/4 ball diameter.

li lateral oscillations occur in flight, change the flight regime (air-
speed or altitude) to stop the oscillations. ‘

Increase of the angles of attack in excess of the permissible limits
in flight (i. e., angles of attack at which the critical angle-of-attack warning
unit starts operating) is accompanied by buffeting, involuntary banking,
slight unintentional pitch-up and speed instability.

When performing a maneuver with g-load n, = 1.2 — 1.8 at Mach num-
bers M = 0.8 — 1.25 at altitudes exceeding 12,000 m, accordingly, the
aircrait buffeting appears. This is accompanied by operation of the feel
simulator controller (AIlY) and critical angle-of-attack, sideslipping and
g-load warning unit (AYACIT). Further increase of the g-lead originates
waggling, with bank angles reaching 10 to 15°. At subsonic airspeeds,
with g-load (n,) equalling 2.1, the aircraft displays a slight involuntary
pitch-up tendency testifying to the onset of angle-of-attack instability.

Flying at low airspeeds is accompanied by more distinct response of the
aircraft to variation of engine power setting. Therefore, when the aircraft
falls into buffeting, increase of airspeed and decrease of angles of attack
may be attained by forward application of the control wheel and by raising
the engine power to the maximum non-reheat power setting. -

Execution of flight at subsonic airspeeds in excess of 650 km/h reduces
the amount of control wheel application per g-unit. To avoid increase of
g-load above ngper. during maneuvering flights, it is recommended to fly
the aircraft by small-amount (AX;, = 40 — 60 mm) applications of the
control wheel column. -

At high airspeeds, when the aircraft attains g-loads close to
n‘;,",f,'ax (especially when executing banked turns at 45 to 50° angles),
the extension rods of the pitch damper get locked and the longitudinal
stability margin gets sharply decreased. Therefore, the aircraft should
be flown in this case by smooth small-amount applications of the control
wheel.

In certain flight conditions, the aircraft may start pitching.

In all cases of aircraft pitching, it is necessary to set the control wheel co-
lumn to the trim position (in the initial flight conditions) and fix
it in this position for 1 to 2 s. If, this done, the aircraft persists in vary-
ing the pitch angle, it is recommended to counteract the rate of pitch by
smooth application of the control wheel column and level off the air-
craft.

At airspeeds corresponding to the Mach numbers M = 0.95—1.05, the
aircraft features speed instability; therefore, the above speed range is a
transition one and maneuvers with n, > 1 are prohibited at this flight
regime.




At subsonic airspeed, the control wheel may inadvertently turn to the
right through an angle of up to 10° when the aircraft is trimmed out because
of the different degree of cooling of the fuselage skin and aileron longitu-
dinal control rods running in the fuselage.

When the aircraft flies at supersonic airspeeds and high altitudes,
more intensive heating of the fuselage skin, as compared with the aileron
control rods, may result in a reverse phenomenon, i. e., with increase of
airspeed in sustained level flight the control wheel returns to the neutral
position and may further turn to the left through and angle of up to 6°.

In flight; the horizontal stabilizer deflection angle shown by the sta-
bilizer position indicator may fail to correspond to position of the marks
on the control wheel column as a result of the difierent degree of cooling

. of the fuselage skin and stabilizer control rods as well as due to elastic

deformation of the control wheel column and control system linkage cau-
sed by the forces applied to the control wheel.




The aircraft maximum speed and Mach numbe
Table 1, the minimum speed and Mach number

2. OPERATING LIMITATIONS

in Fig. 4,and the other limitations, in Table 2.
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Limitation object Flight regime Cause of limitation
H, m V, km/h | Mach
number
Flap-ailerons control 0-—2600 960 Strength of flap-
2600—6000 0.9 Jlailerons and rudder
6000—8000 969 Mach bulfeting
8000—11,000 1060
Above 11,000 1.6
Ailerons control 0-—11,000 800 Aileron reversal
Above 11,000 1.4
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Table 1, continued

Limitation object

Cause of limitation

Change-over from flap-
ailerons to ailerons and
back )

Aircraft control with
feel simulator controller
turned off (failure)

Aircraft control with
dry friction damper tur-
ned off (failure)
with
pitch damper and stabi-

Aircraft control

lity automatic controller
turned off

Flight regime
H, m V, km/h| Mach
number
For all altitudes | 600 09
0—8000 750 —
For all altitudes 09
For all altitudes | 650 —

Inadvertent entry
into impermissible
g-load may take
place

At M > 09 rudder

starts buffeting

Inadvertent entry
into impermissible
g-load may take
place

NOTE. The limitations are given for the aircraft flight configuration.

Table 2
No. Limitation Limitation value Cause of limitation
Aircraft
| Maximum takeoff mass, t 92 Airframe strength
2 Estimated landing mass, t 60 Landing gear strength
3 Maximum  permissible lan- 65 Landing gear strength
ding mass, t
NOTE. Number of aircraft landings,
with landing mass varying
from 60 to 65 t, should not
exceed 3 % of total number
of landings
4 Minimum permissible airspeed Operation of an- | Aircraft approach to Cy
gle-of-attack, close to Cy perm
sideslipping and
g-load warning
unit with respect
to angle of attack

n




Table 2, continued

No.

Limitation

ILimitation value] Cause of limitation

10
11

12

Maximum permissible g-load
Limit permissible g-load during

_aircraft recovery from tight spiral

Maximum permissible airspeeds,
km/h (Mach number):

— during extension and retraction
of flaps and landing gear and during
flight with flaps and landing gear
extended;

~— with landing lights extended

Maximum permissible speed
during extension of brake chute, km/h

Maximum permissible landing
speed, km/h

Maximum permissible speed at
nose wheel lift-off moment, km/h

Permissible unstick speed, km/h

Maximum takeoff and landing
crosswind component, m/s

NOTES. When crosswind compo- 7

nent exceeds 12 m/s but

is less than 15 m/s, take-

off and tanding are allow-

ed in exceptional cases by

decision of unit commander

(Hight control officer)
Maximum tailwind component, m/s,

for landing mass, t:

— not higher than 60;
— 60 to 61;
— 61 to 63

Powerplant

Time of continuons operation, min:

(a) in flight:

— at reheat power settings for
time period equal to one engagement
of afterburner and at engine RPM
exceeding 96 % (total for all power
settings);

including time of flying at altitudes
of up to 5500 m (up to 8000 m at air-
speeds exceeding 800 km/h) inclusi-
ve;

— atreheat power settings higher
than those corresponding to cruise
conditions;

2 Airframe strength
2.5 Airframe strength

Strength of flaps,
LG doors

500 and takeoff/landing
(M <0.9) lights

450 )
330 Strength of brake chute

330 Strength of wheels
360 Strength of wheels

420 Strength of wheels
12 Strength of wheels

Strength of tyres

-_N W

120 Strength of turbine and
engine afterburner

15
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Table 2, continued

Limitation

Limitation value

Cause of limitation

15

19

— including time of flying at altitu-
des of up to 5500 m;
(b) on ground:

— at reheat power settings;
including time of flying with
throttle lever set above 79 divisions
on throttle lever positient indicator;

— at non-reheat power settings
with engine RPM exceeding 96 %:

— at idle power

It is allowed to repeat accelera-
tions to above power settings on
expiration of specified time of engine
continuous operation on ground and

[ in flight: -

— to reheat power settings and
power settings corresponding to en-
gine RPM above 96 % after engine
speed below 96 %, min;

— to idle power after running at
power settings with both air bleed
valves closed, min

It is aliowed to perform repeated
accelerations to reheat power set-
tings within limits of engine speci-
fied continuous operation time, S

Maximum engine RPM at sustai-
ned power settings, % ’

Maximum permissible turbine ex-
haust gas temperature, °C:

— at non-reheat power settings for
afl altitudes and at reheat power
setlings for altitudes up to 11,000 m;

— at reheat power settings for
altitudes of 11,000 m and higher;
— during engine starting:

on ground;

in flight

Permissible oil pressure, kgf/cm?®:

— at power settings with bleed
valves closed;

— at power settings with bleed
valves open;

— at idle power setting

Permissible oil temperature, °C

At least 3

At least
1

After 5 s

99.5 to 100.5

645

675

720
660

38to5

30to5

At least
' 2
From —40
to +85

Strength of turbine and
engine afterburner

Time of afterburner ma-
nifold preparation for
operation

Strength of engine tur-
bine

Strength of engine tur-
bine *

Rejection of heat and lu-
brication of engine
shafting components

Rejection of heat and lu-
brication of engine shait-
ing components

13




Table 2, continued

No. Limitation Limitation value Cause of limitation
20 Maximum permissible reliable 10,000 Reliable ignition of
starting altitude, m main combustion cham-
ber
21 Maximum speed of aircraft flying 750 Strength of air intake
with air intake lips not. retracted, (No more than |lips
km/h (Mach number) 0.9)
22 Permissible time of engine steady 7 Reliable supply of engi-
operation at ny = *+02, s nes with fuel
23 Maximum speeds of aircraft flying Strength of compressor
at altitudes from 0 to 400 m at am- first stage blades
bient temperature, km/h:
— exceeding + 40 °C; 910
— from +45 to +55°C; 910
— exceeding +55°C 910
Survival and emergency
escape systems
24 Permissible altitudes of flying, m:
— in pressurized cabin for long 14,000 Supply of crew members
time period, in non-pressurized with oxygen
cabin for short time period (up to
10 min) and during ejection;
— in non-pressurized cabin for 7000 to 12,000 {Supply of crew members
long time period; ~ jwith oxygen
— with access doors released, Up to 4000 jEffect of air stream on
at airspeed of up to 400 km/h (with crew members
crash helmet light filter raised and
oxygen mask loose)
25 Access doors are released in stra- 14,000
ight flight at' airspeed below 920
km/h at altitude up to, m *
26 Safe abandoning of aircraft is
provided:
(a) at " airspeeds, km/h, when
using:
— crash helmet with lowered Up to 900 | Effect of air siream on
light filter and loose oxygen mask; crew members
— crash helmet with raised light Up to 700 } Effect of air stream on
filter; crew members
(b) at altitudes, m:
— in level flight; V > 350 | Time required for ope-
— during descent; (350 + 10 V)| ration of ejection sys-
tem and parachute
— during pitch-up. (350 — 5 Vy) | Time required for opera-

tion of ejection system
and parachute




Table 2, continued

Limitation

Limitation value

Cause of limitation

27

28

29

NOTES: . Altitudes of safe ejec-
tion in descent and
pitch-up conditions are
given for operator who
is the first to eject (in-
terval between ejection
of other crew members
is 2 s).

2. Safe emergency ejection
is possible only with
landing gear retracted

Control system

Permissible altitudes and air-
speeds at which autopilot may be
used:

(a) minimum altitude of flying
with lateral control channel ena-
bled, m:

— in daytime;

— at night; :

(b) minimum altitude of flying
with longitudinal control channel
enabled in daytime and at night, m;

(c¢) maximum altitude of flying
with autopilot engaged, m;

(d) minimum speed of - flying
with autopilot engaged, km/h;

(e) maximum speed of flying
with autopilot engaged, km/h.

WARNING. NEVER ENABLE

AUTOPILOT LONGI-
TUDINAL CONTROL
CHANNEL WITHIN
RANGE OF MACH
NUMBERS M = 0.95-
—1.05 BECAUSE AT
THIS SPEED AIR-
CRAFT ACQUIRES
SPEED INSTABILITY

Permissible angle of rudder de-
flection (before lighting-up of lamp
and connection of flight spring-
loaded Teel mechanism) at airspeeds
exceeding 500 km/h, deg., maximum
Maximum crosswind component
in controlling flap-ailerons or aile-
rons and flap-ailerons at a time du-

ring landing, m/s

200
300
2000
13,500
550

950
(M < 1.4)

£7 (£5)

autopilot failure

IStrength of rudder

feel load

Flight safety in case of

Lateral control sufficient

15




3. EQUIPMENT AND INSTRUCTIONS FOR USE

3.1. POWERPLANT

The aircraft outfitted with two gas turbine engines PI1-7M2 provided
with an afterburner.

The engine has the following controls:

— the throttle control lever (PYJ1) which is used for controlling the
engine at non-reheat and reheat power settings;

— the SHUTOFF (OCTAHOB) lever which serves for shutting off the
engine. ,

The following instruments are used for checking engine operation:

— fuel control lever position indicator ¥I1PT-2 used for checking

-proper setting of engine power; -

— two-pointer tachometer indicator UT3-2 intended for checking en-
gine rotor rotation speed in per cent of the maximum rotation speed;

— electromechanical three-pointer engine-gauge unit 9JMH-3PTH used
for checking the fuel pressure downstream of the high-pressure pumps (at
the fuel nozzle inlet) as well as the engine inlet oil pressure and tempera-
ture; . )

-— afterburner fuel manifold induction-type pressure gauge JTMM-80T
intended for checking fuel pressure in the afterburner manifold;

-— exhaust gas temperature gauge 2TBI'-366 used for determining the
gas temperature in the engine jet nozzle.

All the instruments are mounted on the pilot’s instrument board.

Engine starting is controlled from the -engine starting control panel
accommodated on the right-hand console in the pilot’s cabin. .

The engines may be started only with the engine instruments, fire-
extinguishing system and aircraft electrical systems cut in.

The process of starting of both engines is automized. The starting
time is controlled with the help of the automatic starting control panel
which is cut in by depressing the START (3AINYCK) button located on
the starting board providing successive starting of the engines in any
sequence. ‘

It is allowed to repeat engine starting only after the previous engine
starting cycle has been completed and lamps used for checking operation
of the automatic starting control panel have gone out. The engine starting
circuitry provides for discontinuing the engine starting process at any mo-
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ment of engine rotor spin-up. To do this, set the SHUTOFF lever to the
SHUTOFF (OCTAHOB) position and depress the STOP (CTOII) button
on the engine starting board.

If the engine rotor speed or turbine exhaust gas temperature rises above
the limits permissible for the given power setting, decelerate the engine
to lower power at which the above parameters will correspond to the
specified standard. Powerplant operating limitations are given in Table 3.
If the engine was running at reheat power settings, decelerate it to non-
reheat power. ?

Change the engine power setting by smooth shifting of the throttle
control lever.

If the specified time of engine continuous running at idle power has
been completely used up, accelerate the engine to power at which the
engine operates with the bleed valves closed. Let the engine run at this
power setting for at least | min and again decelerate it to idle power.

When the aircraft gains speed or ambient air temperature rises, the
engine rotor speed increases, reaching the maximum level at +15°C
" stagnant air flow temperature. With further temperature increase, the rotor
speed is maintained constant.

At low altitudes, variation of airspeed may result in operation of the com-
pressor air bleed valves when the engines operate at low power settings,
with the throttle control lever occupying one and the same position. When
the air bleed valve position indicator lamps start flickering, decrease or
increase the engine speed until the lamps stop flickering.

NOTE. When the compressor fifth-stage air bleed valves get closed, the indicator
lamp of the compressor sixth-stage air bleed valve is allowed to come on
for a short period of time.

To initiate the reheat power on the ground and in flight, turn on the
afterburner of each engine separately by smoothly displacing the throttle
control lever of the réspective engine to a position corresponding to no less
than 75 divisions on the fuel control lever position indicator.

Before turning on the afterburner, ensure operation of both booster
pumps in each group of the service tanks (both green lamps of each
group should be alive).

Check to see that the afterburners have been turned on by appearance
of the reheat fuel pressure, by coming-on of the white REHEAT (®OP-
CAX) light, by a kick, by increase of engine thrust and aircraft nosing-
down. .

WARNING. NEVER CUT IN THE FUEL EQUALIZER DURING TAKEOFF AND
WHEN FLYING AT REHEAT POWER SETTINGS.

NOTES: 1. When accelerating the engine from the maximum non-reheat power to the
reheat one, the engine thrust drops by 15 % for the period of fuel ignition
in the afterburner. If the afterburner is turned on in the process of engine
acceleration from low power, the engine thrust grows smoothly, without
gaps. However, starting from the moment of beginning of jet nozzle
flaps opening and till the instant of fuel ignition in the afterburner, the
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engine thrust remains below that characteristic of non-reheat power
settings, when the engine runs with the jet nozzle flaps partiaily
closed at the given rotor speed.

2. At high altitudes, the afterburner is turned on at low reheat fuel
pressures, i.e., at pressures up to 3 kgf/cm?

In case of afterburner ignition failure or flame-out, maximum non-
reheat power is set up automatically on expiration of 20 s.

The time of engine acceleration from idle power till the moment the
fuel pressure in the reheat fuel manifold reaches 75 kgf/cm? should not
exceed 32 s (at takeoff reheat power).

For repeated cutin of the afterburner, shift the throttle control lever
to the position corresponding to maximum non-reheat power for time
period of no less than 5 s and turn on the afterburner.

To switch off the afterburner, smoothly shift the throttle control lever
to the position corresponding to no less than 68 divisions on the fuel
control lever position indicator.

In case of reheat disengagement failure, switch off the afterburner by
using the emergency switch. After emergency disengagement of the
reheat, do not initiate it any further in this flight.

If the red lamp lights up on the pilot’s instrument board (the HP-7
pump inlet fuel pressure is below 2.5 kgi/cm?), decelerate the engine
until the lamp fades out. Check operation of the fuel system by reference
to the lamps on the fuel automatics control board. If the lamp remains
alive after the engine has been decelerated but the engine operates nor-
mally (its parameters correspond to those specified for the glven power
setting), do not shut off the engine.

Before shutting off the engine on the ground, let it cool down by
running idle for 3 min. To this end, shift the shutoff Iever to the SHUT-
OFF (OCTAHOB) position.

In emergency cases, shut off the engine on the ground and in flight
without running it at idle power setting. To this end, energetically shift
the throttle control lever to the IDLE (MAJIbIA T'A3) stop and the
shutoff lever, to the SHUTOFF position in the following situations:

— if the engine is set on fire;

— in case of engine surge;

— when the engine starts buffeting;

— in case of sharp increase of the turbine exhaust gas temperature
at sustained power or lighting-up of the gas overtemperature warning
lamp;

— when the engine oil pressure drops below [ kgf/cm?;

— by the aircraft technician’s command.

The duration of engine continuous running at rotor speed below 96 %
at non-reheat power settings is not limited.

If one of the fuel control lever position indicators failed, select non-
reheat power settings by reference to the UT3 tachometer indicator.
In this case, the engine speed shown by the tachometer indicator should
be equal to that of the other engine. In this case, select the reheat power
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settings by reference to the reheat fuel pressure which should be equal
to that of the other engine.

NEVER accelerate a cold engine after its starting to high power set-
tings without its preliminary warming up at power settings correspon-
ding to divisions 27 to 29 and 50 to 52 on the fuel control lever position
indicator for 1 and 2 min, accordingly.

Aiter relighting the engine in flight, NEVER:

— accelerate the engine to the maximum rotor speed earlier than
| min after depression of the START (3AIIYCK) button;

— accelerate the engine to power settings higher than 52 divisions
on the fuel control lever position indicator without its preliminary
warming up at the power setting corresponding to divisions 50 to 52 on
the indicator for 5 min if the engine was stopped in flight for 25 min
and more.

Check initiation of the maximum high-altitude reheat power setting
by ebserving the fuel pressure in the reheat fuel manifold, which in-
creases the moment the jet nozzle flaps start opening to increase the

" jet nozzle passage area, as well as by the nature of aircraft acceleration.

In the process of aircraft acceleration and flying at the maximum
speed, check uniformity of fuel consumption from the front and rear
tank groups without letting the discrepancy in the fuel quantity gauge
indications exceed 1500 kg (according to the summary consumption
scale). When discrepancy in fuel quantity gauge indications reaches
this level, shift the throttle control lever to a position corresponding to
division 90 and lower of the fuel control lever position indicator and
go on flying at reheat power setting to equalize the quantity of fuel
consumed by the starboard and port engines by varying the degree of
their augmentation.

Table 3
E X % » ..'_E -
2 5% 3 7% I
sg°= S EzY £5 | 58
£.35 - 53°. &3 ®E
R i S5 | 2% | ig
Power settings ) ‘8% el g @ "': & g2,
S3soL g€ Egg | &F | 5:E
= @0 B =B = _— o~
88553 | &= S58 | 2§ |ZEE
Takeoff full reheat up 97—100 99.5—100.5 645 65 75
to altitude of 5500 m
Full reheat at altitu- 97—100 99.5—100.5 675 65 75
des of 5500 m and higher
{maximum high-altitude
reheat for M>1.22, for
engine PJ/1-7M2)
Cruising reheat 82—84 99.5—100.5 645 65 40
Maximum non-reheat 67—69 99.5—100.5 645 65 -
power
Nominal power 50—52 91—93 540 50 —
Idle power 0—2 40—43 410
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When the Mach number decreases below 1.2, with the throttle controf
lever invariably set against the full reheat stop, the maximum high-
altitude reheat power gets automatically disengaged (the engines change
over to the maximum reheat power) and automatically engaged as soon
as the Mach number of flight surpasses 1.22.

3.2. FUEL SYSTEM

The usable capacity of the aircraft fuel system is:

— 60,000 Itr with tank No. 1;

— 55,500 Itr without tank No. 1.

Before starting the engines, refer to the fuel quantity gauge to check
the quantity of fuel in the tank groups and the total quantity of fuel
in the aircraft fuel system; compare the fuel quantity gauge indicator
readings with those of the flowmeter. _

After engine starting and in flight, check the remaining fuel load by
observing the readings of the fuel quantity gauge and flowmeter. In this
case, the fuel quantity gauge switch should remain in the SUM (CYM-
MA) position throughout the entire flight period.

Table 4

Aircraft with tank Na. 1

Position of fuel

quantity gauge Port engine Starboard engine
selector switch

Tank No. Tank group Tank No. Tank group
No. No.
1 8—19 (port) I 8—19 (starboard) I
1 3—14 I . 5 11
11 2 11 6—7 1A+ 111B
v 1(50 %) v 1(50 %) v
Sum 8—19 (port) + (3—4) H — B—19 (starboard) +5+ —
+2+1(50 %) +6+74+1(50 %)




Tabie 4, continued

Aircraft without tank No. 1
Position of fuel
quantity gauge Port engine Starboard engine
selector switch E
Tank No. Tank group Tank No. Tank group
No. No.
I 8—19 (port) 1 8—19 (starboard) I
11 3—4 11 5 11
11 2 I (port) 6 Il (star-
board)
v 2 — 7 IVA
Sum 8—19 (port) + — 8—19 (starboard) +
+(B—4)+2 +5+6+7+ 1840 kg
(— 1840 kg) from tank No. 2
(group IVB)

NOTES. 1. When the fuel quantity gauge switch is set to position Il (on aircralt
' without tank No. 1), pointer 1 shows. the actual quantity of fuel in
tank No. 2. -

2. With the fuel quantity gauge switch set to positibn IV (on aircraft .

without tank No. 1), pointer 1 duplicates the readings oi fuel quantity
in tank No. 2 and pointer 2 shows the actual gquantity of fuel in tank
No. 7.

3. Fuel of 1840 kg in quantity is consumed irom tank No. 2 by the star-
board engine. It is included into the fuel quantity indication sum of
the starboard engine (pointer 2).

In flight, periodically check the amount of fuel remaining in the
groups of tanks being emptied and the quantity of fuel in the groups
from which fuel is not consumed. Compare the fuel quantity gauge
readings taken with the records made in the flight schedule. The remain-
ing fuel load should be one and the same for both engines and the sum-
mary quantity of fuel remaining in the aircraft fuel system (as indicated
by the fuel quantity gauge) should coincide with the fuel remainder read
by the flowmeter (within the permissible range).

NOTE. If the density of the fuel used is lower than that estimated for the flow-

meter, the fuel remainder indicated by the flowmeter is always lower than

the actual one and the value read off the fuel quantity gauge and by the
end of the flight (at 4 to 5-h flight duration) this difference may amount
to 3 to 4 t.

Ii the amount of fuel consumed from the front and rear groups of
tanks is unequal (different fuel consumption by the engines, open or
untight cross-feed cock, etc.), with the summary difference in the quantity
gauge readings reaching 1500 to 2000 kg, cut in the fuel equalizer. After
the fuel amount gets equal, cut out the fuel equalizer.
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CAUTION. IF THE FUEL CONSUMPTION INDICATED BY THE FUEL
QUANTITY GAUGE AND FLOWMETER OBVIOUSLY SURPASSES
THE FUEL CONSUMPTION CORRESPONDING TO THE POWER
SETTING OF THE GIVEN ENGINE, IT IS FORBIDDEN TO CUT
IN THE FUEL EQUALIZER.

Allocation of the fuel tanks in the groups is given in Table 4.

Fuel sequence control is effected automatically, by setting the AUTO
CTL — MAN (YMPABJI. ABTOM. — PYUH.) switch to the AUTO
(ABTOM.) position, with the automatic fuel controller cut in.

Check operation of the fuel system automatic control units by the-
amber fuel sequence caution lights and green booster pump operation
indicator lights;

— complete fuelling of the aircraft. is accompanied by illumination
of the group 1l amber light, two green pump operation indicator lights
for each group 1l and two green indicator lights for group III and two
green indicator lights for group I1IB (in groups I (port) and IVA on
aircrait carrying no tank No. 1) whose pumps operate in the stand-by
mode;

— emptying of the port engine group 11 tanks to a fuel remainder of
11,300 ltr and starboard engine group Il tanks to a fuel remainder of
7760 Itr results in automatic engagement of the group 1 pumps of both
engines and lighting-up of one amber light of group I and one green
indicator light in each tank group I; if the fuel consumption is lower"
than the delivery of fuel from the wing tank groups, filling of the port
engine group 1l tanks to a level of 11,300 ltr or starboard engine group
II tanks to a level of 7760 ltr entails automatic discontinuance of fuel
transfer from the wing tank groups and extinguishment of the amber
caution light and green indicator light of tank group I; after fuel is used
up from tank groups 11 to the required levels, the pumps of tank group
I get again cut in;

— 8 min after each tank group | is emptied to a fuel remainder of 350
to 500 Itr (on aircraft with tank No. I and without tank No. 1) the
group I pumps get disengaged and both green indicator lights fade out;

— as soon as 500 Itr of fuel remains in group 11 of the port engine,
the pumps of this group get changed over from the main to the acce-
lerated duty, and the pumps of group 111, from the stand-by to the main
duty; simultaneously, the pump of group IV comes to operate in the
stand-by duty which is accompanied by lighting-up of the green indicator
lights of tank group IV (on aircraft with tank No. 1) and amber caution
light of tank group III (port tank group IIl on aircrait carrying no
tank No. 1).

NOTE: If tank No. 2 is filled with less than 10,200 ltr of fuef, with 500 itr of fuel
remaining in the tanks of port engine group II, the pumps of this group
get disengaged;

— when 600 Itr of fuel remains in the starboard engine group 1l

tanks, the pumps of tank group IIIA (starboard engine tank group ILI
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on aircraft carrying no tank No. 1) come to operate in the main duty
while the pumps of tank group Il are changed over to operate in the
accelerated duty, which is accompanied by lighting-up of two green in-
dicator lights and one amber caution light of tank group IITA (the light
of the starboard group III tanks on aircraft carrying no tank No. 1);

— when 600 Itr of fuel remains in tank group IIIA, the pumps of
tank groups IIIA and IIIB (starboard tank group III and group IVA on
aircraft carrying no tank No. 1) get changed over to operate in. the acce-
lerated and main duties, accordingly, and the pumps of tank group 1V
come to operate in the stand-by duty (on aircrait with tank No. 1),
which is accompanied by lighting-up of the tank group IV green indi-
cator lights and tank group HIB (IVA) amber caution light.

CAUTION. WHEN THERE REMAINS 500 TO 700 KG OF FUEL IN THE FUEL
SYSTEM OF AIRCRAFT CARRYING TANK No. 1, AS INDICATED
BY FUEL QUANTITY GAUGE POINTER 2, WITH FUEL QUAN-
TITY GAUGE SWITCH SET TO THE THIRD POSITION, OPEN THE
CROSS-FEED COCK.

NOTES: 1. The illuminating amber caution lights will not extinguish after dis-
connection of the emptied tank group pumps (the tank group I light
may go out in the process of operation).

2. Failure of the indicator and caution lights to light up in the above
sequence is indicative of automatic control units failure.

In case of failure of one of the engines, cut in the fuel equalizer to
“maintain the aircraft main c.g. position within 35+2 9% MAC on aircraft
_ with tank No. | and within 36 £2 9% MAC on aircraft without tank No. 1.
This is accompanied by opening of the cross-feed cock and lighting-up of
the white light indicating cut-in of the fuel equalizer.

When the fuel equalizer is cut in, the fuel quantity gauge gets cut out
and its pointer gets zeroed.

Fuel consumption from the front or rear tank groups is indicated by
illumination of the respective green indicator light labelled FRONT
(ITEPEOHHE) or REAR (3AOHHUE). If both green ‘indicator lights
are alive simultaneously, fuel is consumed from the front and rear tank
groups at a time.

The fuel equalizer operates in parallel with the automatic fuel con-
troller which maintains the assigned fuel sequence with the fuel equa-
lizer cut in.

For checking the fuel remainder, the automatic fuel controller board
is provided with a button which, when kept depressed, disconnects the
fuel quantity gauge transmitters from the fuel equalizer unit and con-
nects them to the measuring units. In this case, the engine will consume
fuel from the front and rear tank groups at a time, i.e., both green in-
dicator lights labelled FRONT (TTEPEAHHWE) and REAR (3AIHME)
will be alive. If the fuel equalizer fails to operate, it gets automatically
disconnected as soon as the aircraft c.g. position reaches 30+2 % MAC
or 40+ 2 9% MAC on aircraft with tank No. | and 312 % MAC or 41+
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+2 % MAC on aircraft without tank No. 1. Automatic disconnection of
the fuel equalizer is accompanied by extinguishment of the white light
while two green indicator lights remain alive and the cross-feed cock is
kept open. A

To ensure manual control of fuel consumption from the tank groups,
proceed as follows: ‘

— set the switches used for manual control of the pumps of the tank
group being emptied at the given moment to the upper position;

— set the AUTO CTL — MAN (YITPABJI. ABTOM. — PYUHOE)
switch to the MAN (PYYH.) position;

— make sure that the fuel automatic controller switch is set to the
ON (BKJIIOYEHO) position;

— turn on the switches used for manual control of the pumps of the
successive tank groups as soon as the respective fuel sequence amber
lights come to illuminate;

— turn off the switches used for manual control of the pumps of the
preceding tank groups after their emptying, making reference to the
fuel quantity gauge indications and to extinguishing or flickering of the
pump operation green indicator lights.

In the process of manually-controlled emptying of the fuel tanks,
check to see that fuel is uniformly consumed by the port and starboard
engines. In so doing, periodically check the fuel remainder by reading.
the fuel quantity gauge summary scale. .

During landing approach, the fuel remainder should be at least 5 t;
fuel consumption from tank No. | is not recommended.

On aircraft with tank No. 1, the pilot's instrument board accommo-
dates red warning lights labelled 30-MIN FUEL REMAINDER (OCTA-
TOK TOIJIMBA 30 MHH) er 6000-KG FUEL REMAINDER (OCTA-
TOK TOTIJIMBA 6000 KI) which light up when 1650 Itr of fuel remains
in each of tanks Nos 2 and 7 and red warning lights labelled 15-MIN

“FUEL REMAINDER (OCTATOK TOIJIHBA 15 MHH) or 2800-KG

FUEL REMAINDER (OCTATOK 2800 KF) which come on to indicate
that 3550 Itr of fuel remains in tank No. 1.

On aircraft without tank No. 1 (beginning from Series 29), the
pilot’s instrument board accommodates a red warning light labelled
6000-KG FUEL REMAINDER (OCTATOK TOTIJIMBA 6000 KI), which
comes on when 6100 ltr of fuel remains in tank No. 2 and 1450 Itr of fuel,
in tank No. 7, and a red warning light labelled 3000-KG REMAINDER
(OCTATOK 3000 KI) which comes on to indicate that 3800 Itr of fuel
remains in tank No. 2.

3.3. INERT GAS SYSTEM
The inert gas system is used to prevent explosion of fuel tanks

pierced by bullets, shells, shell fragments, missile warheads and splin-
ters of demolished airframe. '
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The inert gas system should be cut in before flying for combat
missions as well as in all cases when the aircraft may be attacked by the
enemy.

Cut in the inert gas system before takeofi by setting the INERT GAS
(HEATPAJIbHDBIA T'A3) switch to the upper position. Cut out the sys-
tem after shutoff of the engines. '

If a combat flight is to be performed on a partially fuelled aircraft,
ensure explosion proofness of the empty tanks by purging them with
carbon dioxide supplied from ground sources through the fillers before
flight.

3.4. CREW CABIN AIR CONDITIONING SYSTEM

The ventilation-type air conditioning system is intended for main-
taining the assigned pressures and temperatures in the cabin. The
system is controlled with the help of the following on/off and selector

switches located on the lower part of the pilot’s electric board arranged

on the port side over the engine control panel:

— the PRESSURE RELEASE (CBPOC NIABJIEHHS) switch lo-
cated on the pilot’s engine control panel, used for emergency pressure
release in the cabin;

— the LOW ALT VENTIL (BEHTHJISILL. HA MAJIbIX BbICOTAX)
switch used for cutting in atmospheric air ventilation of the cabin;

— the APII LOW — NORM (AP MOHUX. — HOPM.) switch
used for changing over cabin automatic air pressure controller AP/1-54
from the normal operating mode to the combat one;

— the PRESSURIZ PORT, STBD (HAZYB JIEB,, [1PAB.) switch-
es used for opening and closing the shut-off valves from the port
and starboard engines;

— the PTBK AUTO — COLD — HOT (PTBK ABTOMAT — XOJ1. —
rOP.) switch used for automatic and manual control of the valve trans-
ferring air into the hot or cold line;

— the CROSS-FEED EVAPOR HOT — COLD (KOJIbLUEB.
WUCIIAPUT. TOP. — XOJ1.) switch used for controlling the cross-feed
valve;

— the FAN (BEHTW/ISITOP) switch.

Check operation of the cabin air conditioning system by using the
following instruments located on the pilot's instrument board:

— the cabin ventilation air flowmeter indicator (YPBK);

— cabin altitude and differential pressure indicator YBIIA-15;

— pressurized cabin air thermometer 9TY3-111 located on the upper
beam on the cabin port side between frames Nos 9 and 10.

Irrespective of the nature of the anticipated flight mission, cut in the
cabin pressurization system after starting the engines and, before taxiing
out from the parking site, pressure-seal the access doors.
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The rate of air flow supplied into the cabin pressurization system
should be as follows as read by the cabin ventilation air flowmeter
indicator:

— from | to 10 units during taxiing (depending on the ambient air
temperature);

— at least two units before takeoff and during descent;

— from 3 to 7 units in flight (depending on the position of the PTBK
cabin air temperature controller switch).

The cabin air temperature preset by the cabin air temperature con-
troller should be within 16 to 26 °C.

In all cases when the CROSS-FEED EVAPOR (KOJIbLIEB. UCIIA-
PHUT.) switch is set to the HOT (I'OP.) position, the PTBK switch
should also be set to the HOT position for no less than 25 s. When the
PTBK switch is set to the COLD (XOJ1.) or AUTO (ABTOMAT) posi-
tion, the CROSS-FEED EVAPOR switch should occupy only the COLD
(XOJ1.) position.

Cut-in of the turbocooler at excessive air flow rates (5 to 7 units
according to the YPBK cabin ventilation air flowmeter indicator) causes
increase of the general level of noises in the cabin. To reduce the level
of the noises, decrease the supply of air from the engines, which will
result in certain increase of air temperature in the cabin.

The time required to pass from the normal pressure in the cabin to
the combat one varies from 22 to 25 s and the time of cabin depressuri-
zation with the help of the PRESSURE RELEASE (CBPOC IOABJIE-
HHSI) switch, with the pressurization system cut in and access doors
pressure-sealed, is 60 s.

To preclude possible oversaturation of the pressurized cabin air with
oxygen, do not let the rate of air flow in the cabin to decrease below
one unit as read by the cabin ventilation air flowmeter indicator (YPBK).

The time of reversal of the cabin air pressurization system electri-
cally-controlled mechanisms is as follows:

— 60 to 90 s for the shut-off cocks (by using the PRESSURIZ
(HAODOYB) switches);

— 5 to 6 s for the atmospheric air inlet unit (by using the LOW
ALT VENTIL (BEHTHJISILI. HA MAJIbIX BbICOTAX) switch);

— 20 to 25 s for the selector valve (by using the PTBK cabin air
temperature controller switch);

— 18 to 22 s for the shutters (by using the CROSS-FEED EVAPOR
{KOJNbUEB. UCITAPHT.) switch).

3.5. PRESSURE-SEALING SYSTEM OF ENTRY HATCHES

The pressure-sealing system of the entry hatches is intended for
pressure-sealing the cabins by inflating the rubber seals of the entry
hatches with air at a pressure of 2.7 to 3.2 kgi/cm? The system is
controlled by using the DOOR PRESSURE-SEAL (FEPMETHU3ALL.
JIIOKOB) cock which has two positions: OPEN (OTKPbBITO) and
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CLOSED (3AKPbITO). The pressure in the system is checked by
reference to pressure gauge MB-10Ll. The cock and the pressure gauge
are located on the oxygen equipment control panel at the operator’s or
pilot’s station.

3.6. ANTI-ICING SYSTEM

The anti-icing system is used for protecting the aircraft agamst icing
in flight.

The system provides for:

— heating of the engine guide vane assembly vanes, inlet diffuser
streamlined struts, engine cone and air intakes as well as the air intake
used for admitting air for cooling the engine accessories;

— heating of the cabin glass panels.

The engine anti-icing system is cut in by using the ENGINE ANTI-
ICING (TTPOTUBOOBJIENEHEHHUE [BHI'ATEJIERA) cock located

- on the cabin starboard side at the pilot’s working station.

The pilot’s and navigator’s glass panels heater is turned on by using
the GLASS HEATING (OBOTPEB CTEKOJI) switches located on the
cabin starboard side at the pilot’s and navigator’s stations.

3.7. CREW OXYGEN EQUIPMENT AND SPECIAL OUTFIT

The crew oxygen equipment and special outfit are used to provide
vital activities and working capacity of the crew in flight and in case of
ejection.

Liquid oxygen is contained in two oxygen bottles CKI'-15B, 15 kg in
capacity each.

The working station of each crew member is furnished with oxygen
set KI1-24M and parachute-packed emergency oxygen set KII-23.

Oxygen set KI1-24 supplies the crew with oxygen in the following
conditions:

— for a continuous period of time — when flight is periormed in a
pressurized cabin within the entire range of the aircrait employment
altitudes and in a non-pressurized cabin at altitudes not exceeding
12,000 m;

— for a short period of time (up to 10 min) — during descent in a
non-pressurized cabin from the maximum possible flight altitude to an
altitude below 12,000 m;

— for a short period of time (up to 10 min) — during ejection at all
permissible flight altitudes with automatic change-over to oxygen
supply from parachute-packed emergency oxygen set KI1-23.

Oxygen set KIT-24 accommodates the following controls:

— the air diluter handle used to initiate the supply ol pure oxygen
or mixture of oxygen with air; ’
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— the emergency oxygen supply lever used to mxtnate continuous
supply of pure oxygen;

— the excessive oxygen pressure build-up flywheel used to initiate
continuous supply of pure oxygen at the excessive pressure during
ground checking of the oxygen set operation.

For checking operation of the oxygen system, provision is made for
the following instruments:

— oxygen pressure gauge MK-18 used to check the oxygen pressure
in aircraft liquid oxygen bottles CKI'-15M (with the operating pressure
within 8 to 10 kgi/cm?);

— oxygen-flow indicator. MK-24H used to check the oxygen pres-
. sure at the inlet of oxygen set KI1-24M (the pressure-measuring part
of the indicator) and to supply oxygen for breathing (the indicating
part of the indicator);

— oxygen-flow indicator YK-57-15M used to check the quantity of
liquid oxygen in the oxygen bottles.

All flights should be performed with crash helmet 31L-3M (3I.I.l 5,
3UI-5A) and oxygen mask KM-32 (KM-34) put on.

Each crew member should use only the individual outfit set which
is matched to size and fitted to the crew-member’s body.

CAUTION. NEVER USE DEFECTIVE OUTFIT.

In flight, all crew members should periodically check oxygen supply
by the oxygen demand regulator (by observing motion of the UK-24
oxygen-flow indicator segments) and pressure in the system (against
the indicator pressure gauge) which should be within 8 to 10 kgf/cm?
Besides, the pilot should observe the readings of the liquid oxygen
indicator to check the quantity of liquid oxygen in the oxygen bottles:
If the total amount of liquid oxygen remaining in both oxygen bottles
is below 6 kg or if pressure in the system is lower than 6 kgf/cm?, the
pilot should descend to the altitude of 4000 m.

If oxygen set KII-24M is unserviceable (lack of oxygen or high
breathing resistance) or if you start feeling worse, immediately cut in
the emergency oxygen supply, for which purpose set the emergency oxy-
gen supply lever on oxygen set KI1-24M to the OPEN (OTKPbITO) po-
sition.

In so doing, intensify the check of the liquid oxygen reserve since you
have considerably increased its flow rate (the estimated rate of oxygen
flow is about 2 kg/h for one crew member).

The unused remainder of liquid oxygen in each oxygen bottle is
3 kg.

The reserve of the gaseous oxygen contained in parachute-packed
- emergency oxygen set KII-23 is sufficient for 10 to 12-min breathing.
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3.8. FIRE PROTECTION SYSTEM

The fire protection system is used to detect and extinguish fire in two
engine compartments as well as in fuselage and wing fuel tanks (four
compartments) and in one forward service compartment.

Fire is detected with the help of fire detection system CCII-2A and
extinguished with the use of two shots of fire extinguishers. Carbon
dioxide contained in the inert gas system bottles may be used as addi-
tional means of extinguishing fire as the third and fourth fire-extinguish-
ing shots. The quantity of the extinguishant used in each shot is rated
for suppression of fire in the entire compartment.

The fire protection system operation is controlled and checked with
the help of the fire warning system board.

The fire warning system board accommodates:

_ the SUPPLY (ITUTAHHUE) switch used to make the system ready
for detection and suppression of fire; -

— seven red light-buttons indicating the compartment on fire; if
required, the red light-buttons may be used for manual cut-in of the
first-shot fire extinguishers; .

— two BOTTLES READY (FOTOBHOCTb BAJIJIOHOB) lights of
the first-shot and second-shot group’ fire extinguishers;

— the SECOND GROUP BOTTLES OPENING (OTKPBITHE
BAJIJIOHOB 11 TP.) button for cutting in the second-shot fire extingui-
shers;

_ two PORT, STBD BOTTLES (BAJIJIOHbI JIEBBIE, TMPABDIE)
. switches used for cutting in the fire-extinguishing inert gas system
bottles (the third and fourth shots of the fire extinguishing system);

— the LAMP CHECK (TTPOBEPKA JIAMII) button used for check-
ing serviceability of the light-buttons.

Illumination of the red light-button is accompanied by flickering of
the CT ON FIRE (ITO)XXAP [CT) signal.

On aircraft Ty-22¥, lighting-up of any red light-button is accom-
panied by illumination of the AIRCRAFT ON FIRE (IIO)XAP CAMO-
JIETA) signal on the annunciator and flickering of the SEE ANNUN-
CIATOR (BHUMAHHME, TABJIO) signal on the pilot’s instrument board.

After the- fire has been put out, the light-button and AIRCRAFT
ON FIRE signal go on illuminating, the SEE ANNUNCIATOR (ACT
ON FIRE) signal goes on flickering.

To check operation of the fire-extinguishing system, turn off and
then again turn on the SUPPLY (I[TMTAHHUE) switch on the fire warn-
ing system board 25 to 30 s after the fire extinguishers start operating.

If the red light-button and annunciator signal come on after turning-
on of the SUPPLY (ITUTAHHUE) switch, this means that the fire has
not been put out. If this is the case, successively enable the second-,
third- and fourth-shot fire extinguishers. Turn on the SUPPLY switch
before starting the engines and turn it off aiter the engine shutoff.
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3.9. HYDRAULIC SYSTEM

The hydraulic system includes three independent systems.

Hydraulic system [ is used for:

— main and emergency braking of the main landing gear wheels;

— retraction and extension of the landing gear;

— opening and closing of the cargo compartment doors;

- steering the nose wheels;

— supplying power to one channel of the aileron, rudder and horizontal
stabilizer actuators;

-~ enabling the aileron and rudder control system feel mechanisms.

Hydraulic system II is intended for:

-— supplying power to one channel ‘of the aileron, rudder and hori-
zontal stabilizer actuators;

— emergency extension of the landing gear;

— emergency closing of the cargo compartment doors;

— actuating the rudder dry-iriction damper and, in case of hydraulic
system 1 failure, for actuating the aileron dry-friction damper.

Hydraulic system 111 is used for: '

— controlling the horizontal stabilizer actuator in case of failure
of hydraulic system I or Il (or both of them); :

— emergency extension of the landing gear in case of simultaneous
failure of both hydraulic systems. i

To check the pressure in the hydraulic systems, refer to the pressure
gauges located on the pilot’s instrument board: on the left part — the
pressure gauges labelled MAIN (OCHOBHAS) and CONTROLS
(PYJIEN), on the right part — the pressure gauge labelled HYD SYST 111
(111-51 THAPOCHCTEMA). The nominal working pressure in each hydrau-
lic system is within 203 to 220 kgf/cm?.

Check retraction and extension of the landing gear by coming-on
of three green extended-position lights and three red retracted-position
lights located on the pilot’s instrument board.

Main braking of the main landing gear wheels is effected by de-
pressing the pedals. Operation of the unbraking system is checked by
reference to the indicator lamp located on the pilot’s instrument board.
This system is enabled by turning on the switch located on the pilot’s
port console. ’

The landing gear controls include:

— the LG (LLIACCH) switch, having the RETRACTION (YBOPKA),
NEUTRAL (HEMTPAJIbHO) and EXTENSION (BbIITYCK) positions,
used for retraction and extension of the landing gear. The switch is
located on the landing gear control panel;

— the LG EMERG EXT (ABAP. BbIITYCK IIACCH) switch used
only for extending the landing gear from hydraulic system IIl. The
switch is located on the cabin port side under the red cap labelled
OFF — ON (BbIKJ/1.— BKJ1.); .
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— the DEPRESS BUTTON AND PULL UP (HAXXMHW KHOIIKY U
NOTAHH BBEPX) lever used only for emergency extension of the landing
gear from hydraulic system II. The lever is located on the control surface
locking panel (at the bottom, on the port side).

The aileron, rudder and horizontal stabilizer hydraulic booster cut-out
cocks labelled AIL (3J1), RUD (PH) and STAB (CT), accordingly,
are located on the HYDRAULIC BOOSTERS (TMJAPOYCHUJIUTEJIN)
panel on the instrument board right side.

3.10. PNEUMATIC SYSTEM

The pneumatic system provides:

— controlling the fuel dumping from the fuselage and wing fuel tanks
in flight;

— emergency jettisoning of the entry hatches and disengagement of
the pedals and control column;

— controlling the engine nacelle and afterburner cooling ejectors;

— controlling the system used for pressure-sealing the crew entry
hatches; .

— controlling the engine and air intake anti-icing system;

— controlling the engine accessories air cooling valve;

— controlling the engine compressor air blow-off valves;

— pressurizing the units of the PAJIOH, high-altitude altimeter,
~ radar sight, Doppler ground speed and driit meter and command radio

set systems with air;

' — pressurizing the HEOH unit;

— extending the turbopumps;

~ — opening the brake chute container doors;

— releasing the brake chute.

The compressed air is generated by air compressors AK-150 creating a
working pressure of 150 kgi/cm?.

The pressure in the bottles is checked by reference to the air pressure
gauge installed on the oxygen control panel of the ‘pilot’s console.

For the case of engine failure or damage to the pipeline supplying
air from compressor AK-150, the consuming systems are provided with
bottles ensuring operation of the respective mechanisms.

3.11. AUTOPILOT

The autopilot provides:

— aircraft stabilization about the three axes;

— hold of the assigned barometric altitude with generation of light
and audio signals indicating variation of the flight level;

—— execution of coordinated turns, climbs and descents;

— lateral aiming of the aircraft at the target when used together
with the bomb sighting systems.
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The autopilot is coupled with the following systems:

— the air data computer system;

— the PAJIOH radar bomb sight;

— the optical bomb sight (OI1B);

— the compass system;

— the MYTb flight director system;

— the astrotracker, limit bank attitude and comparison unit BCIIK-1,
critical angle-of-attack and g-load warning unit (AYACIT), feel simulator
controller (ALY).

The basic control, checking and indication components of the autopilot
are:

(a) control panel [Y-10 accommodating:

— the AP ON (BKJL. AIl) button used for engaging the autopilot
into aircraft control;

— the AP PREP — OFF (ITOJIT. ATl — OTKJIL.) switch for connecting
and disconnecting the autopilot power supply in the synchronization
mode;

— the AC ON (BKJI. KB) light-button used to indicate altitude control-
ler readiness for operation and its enabling to operate in the present
barometric altitude hold mode;

— the LAT (TTIOTIEP.) and LONG ([TPO/.) switches for separate ena-
bling and disabling of the longitudinal and lateral channels control; .

— the ROLL (KPEH) selector for manual centering of the roll channel;

— the NAV CTL (YNP. IIT.) light-button used to indicate the navi-
gator’s engagement in handling the autopilot and cut-off of control
from the navigator;

— the P—N (J1—IlI) switch for changing over the autopilot control
from the pilot to the navigator;

— the TURN (PA3BOPOT) and DESCENT—CLIMB (CIIYCK—
MOJABEM) knobs for controlling the aircraft within * (35 to 40)° in roll
and within = (4 to 6)° in pitch;

— two three-position light indicators with the OFF (OTKJL.), PREP
(TTOAT.) and ON (BKJ1IOU.) lights used to indicate the operating modes
of the autopilot longitudinal and lateral channels;

(b) navigator’s control panel MYIU-3 accommodating:

— the TURN (PA3BOPOT) and PITCH (TAHI'AJXK) knobs used to
control the aircraft -within ‘= (20 to 30)° in roll and within * (4 to 6)° in
pitch;

— the CTL ON (BKJI. ¥YIIPABJ1.) button used to change over the
aircrait autopilot control irom the pilot to the navigator;

— the AP ON (Al BKJ1.) light used to indicate engagement of the
autopilot by the pilot;

— the CTL ON (YTIP. BKJ1.) light used to indicate the navigator’s
engagement in handling the autopilot;

(c) the control wheel accommodating the AP OFF (OTKJIIOYEHHE
ABTOIMHJIOTA) button used for disengaging the autopilot.
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To check autopilot serviceability, proceed as follows:

— before turning on the autopilot, set the TURN (PA3BOPOT),
DESCENT — CLIMB (CMYCK — MOABEM) and ROLL (KPEH) knobs
to the neutral position, place the P—N (JI—LI) switch to the P (JT) posi-
tion and turn on the LAT (IOINEP.) and LONG (ITPOL.)
switches;

— listen to the navigator’s report on the intermediate position of the
TURN and PITCH knobs;

__ turn on the AUTOPILOT (ABTOIWUJIOT) circuit breaker and the
AUTOPILOT AND MVG (ABTOIUWJIOT U UIB) switch on the pilot’s
starboard console;

— 5 min after turning-on of the AUTOPILOT circuit breaker, turn on
the AP PREP (ITOAT. AIl) switch;

— make sure that the amber PREP (ITOJT:) and white OFF (OTKJ1.)
lights illuminate on the light indicator and the AC ON (BKJI. KB)
light-button is dead.

NOTES: 1. The lateral stabilization light indicator fails to operate in the Hickering
mode and to illuminate the PREP (ITOAT.) and OFF (OTKJL.) inscrip-
_tions if the TURN (PA3BOPOT) knobs on the pilot’s and navigator’s
consoles are not in the neutral position or the P—N (JI—MI)
switch occupies the N (L) position.
The longitudinal stabilization light indicator fails to operate in the
flickering mode and to illuminate the PREP (MOAT.) and OFF
(OTKJ1.) inscriptions if the DESCENT — CLIMB (CINYCK — noan-
EM) and PITCH (TAHTAX) knobs are not set to the neutral
position;

L

— observe the readings of the T[T flight director indicator to make
sure that the master vertical gyro operates normally;

— compare the readings of the flight director indicator and gyro
horizon with the visible horizon line; turn ofi the autopilot in case of
discrepancy in the readings of the indicators or in case of their failure
to comply with the actual parking angle; '

— set the horizontal stabilizer to 4° according to the stabilizer
position indicator, then shift the ailerons and rudder to the neutral
position;

— depress the AP ON (BKJI. ATl) button — the lateral and longitu-
dinal stabilization light indicators should illuminate the ON (BKJI1.)
position, the AC ON (BKJI. KB) light-button should come on and the
AP ON (AIl BKJI1.) light should come to illuminate on the navigator’s
console.

NOTE. In case of slow movement of the control wheel in roli and that of the control
column in pitch, eliminate their slow movement by turning the ROLL
(KPEH) and DESCENT — CLIMB (CTIYCK — IMOIDBEM) knobs;

— apply forces to the control wheel, control column and pedals to
make sure that the servo unit solenoid clutches have been engaged.
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CAUTION. NEVER CUT IN THE ALTITUDE CONTROLLER IF THE GREEN
“AC ON” (“BKJI. KB.”)- LIGHT-BUTTON IS DEAD. IT IS FORBID-
DEN TO USE THE TRIM TAB ACTUATORS WITH THE AUTO-
PILOT SERVO UNITS CUT IN; -

— check the autopilot cutin interlocking system, with the roll and
pitch selectors on the control panels deflected. To this end, turn off
the AP PREP (ITOAT. AIl) switch on the pilot’s console and shift
the TURN (PA3BOPOT) knob from the neutral position; turn on the
AP PREP switch — the OFF (OTKJL.) inscription should illuminate on the
lateral (roll) stabilization light indicator; return the TURN knob to
the neutral position and turn off the AP PREP switch; turn the DES-
CENT — CLIMB knob to either side from the index by no less than 10°;
turn on the AP PREP switch — the OFF inscription should illuminate on
the longitudinal (pitch) stabilization light indicator; return the DES-
CENT — CLIMB knob to the neutral position; as soon as the PREP
(ITOAT.) inscription comes to illuminate on the lateral (roll) and
longitudinal (pitch) light indicators, depress the AP ON (BKJI. AIl)
button — the ON (BKJI.) inscription should light up on the light in-
dicators;

— make sure that the control wheel and column have deflected
in response to turning the TURN and DESCENT — CLIMB knobs from
the neutral position; rightward turn of the TURN knob causes turning
of the control wheel to the right while leftward turn of the same knob
results in turning of the control wheel to the left.

Rotation of the DESCENT — CLIMB (CITYCK — INMOOABEM) knob in
the DESCENT (CITYCK) direction should cause forward deflection of the
control column while rotation of the same knob in the CLIMB
(ITOOABEM) direction should result in backward deflection of the control
column;

— check operation of the limit switches; to this end, manipulate the
ailerons and horizontal stabilizer by using the TURN and DESCENT —

. CLIMB knobs until they are cut off by the limit switches; after this,
return the ailerons to the neutral position by using the TURN knob;
when the horizontal stabilizer limit switches open, the control column
returns to the initial position, the AP CHANNEL OFF PITCH (KAHAN
AIT OTKJIIOUEH TAHTA)XX) red lamp lights up on the pilot’s instrument
board, the audio signalling system operates and the OFF (OTKJ1.) in-
scription lights up on the longitudinal (pitch) stabilization light indicator;
turn off and then again turn on the AP PREP (ITO/Tl. AIl) switch;
after the PREP (ITOAT.) inscription appears on the longitudinal (pitch)
stabilization light indicator, instantaneously depress the AP ON (BKJI.

- AIl) button — the longitudinal (pitch) stabilization light indicator should

show the ON (BKJl.) inscription; check deflection of the horizontal
stabilizer by reference to the stabilizer position indicator;

— check operation of the limit switches by using the controls available
at the navigator’s station; to this end, instantaneously depress the CTL ON
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(BKJI. ¥IIPABJI.) button — this will result in lighting-up of the NAV
CTL (YIIP. IUT.) light-button and CTL ON (¥IIP. BKJI.) light;
when performing this check, manipuiate the TURN and PITCH knobs in the
same way as in case of the pilot’s control; change over to autopilot
control from the pilot’s station; to this end, depress the NAV CTL
light-button which should extinguish; simultaneously, the CTL ON light
will come out on the navigator’s console;

— check serviceability of the autopilot fast disengagement button, for
which purpose (with the hydraulic systems cut in), apply forces to the
contro! wheel, control column and pedals; make sure that the servo unit
solenoid clutches are engaged; without trimming out the controls, depress
the autopilot fast disengagement button on the control wheel; this will result
in extinguishment of the AC ON (BKJ1. KB) light-button on the pilot’s con-
sole; the OFF (OTKJ1.) inscription should come to illuminate on the
light indicator and the AP ON (AIT BKJIL.) light should fade out on the
navigator’s console;

— turn off the switches labelled AP PREP (I1OJr. All), AUTOPI-

- LOT AND MVG (ABTOITHUJIOT U LUI'B) and the circuit breaker labelled

AUTOPILOT (ABTOIIHUJIOT).

3.12. COMPASS SYSTEM

The compass system provides permanent determination and indication of
the aircraft magnetic heading, turn angle as well as generation of
magnetic or true bearings and radio station relative bearings. Besides,
the directional system generates course signals into other systems.

The compass system may operate in the following modes:

— the magnetic slaving (MS) mode;

— the directional gyro (DG) mode;

— the celestial staving (CS) mode.

The compass system is controlled from control panel [1Y-1 located on
the right side of the navigator’s electric power supply board.

The control panel accommodates:

— the MS — DG — CS (MK — I'TIK — AK) switch for selecting the
compass system operating mode;

— the NORTH — SOUTH (CEBEPH.— IO)H.) switch for introduc-
ing latitude updating;

— the MAIN — STBY (OCH.— 3AIl.) switch for change-over of the
magnetic slaving channels from the main channel to the stand-by one;

— the gyro additional azimuth drift compensation knob;

— the COURSE SELECTOR (3AJATYUK KYPCA) knob for sefecting
the assigned course in the DG (I'TIK) mode;

— the SLAVING (COI'JTACOBAHHME) button for speeding up the slav-
ing rate.

To determine serviceability of the compass system, the navigator should
proceed as iollows:
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(a) check for 28 and 36-V voltages;

(b) determine the compass system normal slaving rate, for which
purpose the navigator should do the following:

— turn on the circuit breaker labelled KC-6A and switch labelled

'KC-6A SUPPLY (ITUTAHHE KC-6A) on the navigator’s power supply

board;

— set the mode-of-operation switch to the MS (MK) position and the
channel selector, to the MAIN (OCH.) position; 3 to 5 min after
turning-on of the KC-6A SUPPLY switch, depress the SLAVING button;

— using the conventional magnetic declination setting knob on slaving
unit KM-4, introduce 12 to 15° slaving error into the system (as indicated
by the inner scale and deviation marker) and start the stopwatch;

— determine the time of indicator scale turning through 10°; the
slaving rate should be within 2 to 5 deg/min; use the same procedure
to determine the slaving rate, with the setting knob of slaving unit
KM-4 turned into the other direction;

(c) determine a higher slaving rate, using the following procedure:

— after slaving the compass system, turn the setting knob of slaving
unit KM-4 to introduce a 170° slaving error into the system (as indicated
by the inner scale and deviation marker);

— depress the fast slaving button and simultaneously start the stop-
watch; ] ‘

— check the time of the indicator scale (pointer) slaving, with the
setting knob on slaving unit KM-4 turned through 170°; the slaving should
take place at a rate of at least 8°/s; use a similar procedure to deter-
mine a higher slaving rate, with the setting knob of slaving unit KM-4
turned to the other side; repeat the check, with the channel selector
set to the STBY (3AIl.) position;

(d) check serviceability of the compass system in the directional gyro
(TTIK) mode, with the channel selector set to the MAIN (OCH.) position.
To this end, proceed as follows:

— set the mode selector to the DG (TI'TIK) position;

— turn the course selector clockwise through an angle of up to 60°; in
this case, the scale of navigator’s indicator Y1lI-1 and the pointer
of combined course indicator HKI1should slowly move in the course increa-
se direction; with the course selector turned through an angle of at least 90°,
the navigator’s indicator scale and course indicator pointer should turn
at a higher rate; repeat the check, moving the course selector coun-
terclockwise — the navigator’s indicator scale and course indicator pointer
should move in the course decrease direction; when the course read by the
navigator’s indicator scale and course indicator is changed by turning the
course selector, pointer “G™ (“I'”) of the gyro magnetic and celestial

" heading indicator (YT'A) should remain motionless; repeat the checks

with the channel selector set to the STBY (3AIl.) position;

(e) check serviceability of the compass system in the CS (AK) mode
with the channel selector set to the MAIN (OCH.) position; to this end,
proceed as follows:
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— cut in power supply of the astrotracker (3CO);

_ set switches AC! and AC2 to the ALIGNMENT (HACTPOHKA)
position; .

— place the mode-of-operation switch to the CS (AK) position and
depress the compass system fast slaving button, then set the MAIN —
STBY (OCH.—3ATl.) switch to the MAIN (OCH.) position;

— put down the readings of great-circle course indicator (YOK), ast-

rotracker, navigator’s indicator (YLL) and heading indicator (YTA)

(pointer “A”);

— set the switch on the astrotracker control panel to position ACI
(AC2) and, using the SETTING (YCTAHOBKA) buttons, increase or
decrease the course shown by the great-circle course indicator (YOK)
by 30°; in this case, the compass system indicators should vary their
readings by the same angle in the same direction; before reading the
course off the navigator’s indicator, depress the compass system fast
slaving button; compare the great-circle course reading with the readings
of the compass system indicators (permissible reading deviations are
within +1°).

NOTE. After checking operation of the compass system main channel, set the MAIN —

STBY (OCH.— 3ATIl) switch.to the STBY (3AIl) position and check
operation of the standby channel, using the above procedure;

(f) .check serviceability of the navigator’s indicator with the use of
automatic direction finder APK-11; to this end, proceed as follows:

— turn on the ADF (APK) circuit breaker on the pilot’s circuit
breaker board;

_ set the mode-of-operation switch on the automatic direction finder
control board to the COMP I (KOMIL I) position (to be done by
the navigator);

— depress the loop manual rotation switch labelled LOOP LH — RH
(/1 — [T PAMKA) leftward and rightward and ensure that the loop rota-
tes in the required direction by observing the motion of the navigator’s
indicator pointer.

3.13. ASTROTRACKER (3CO)

The astrotracker (3CO) is used to:

— determine the aircraft position coordinates and its course at night
by reference to the two heavenly bodies;

— determine the aircraft course in the daytime by reference to the Sun.

The astrotracker may operate in the following modes:

— alignment with the heavenly bodies;

— tracking of the heavenly bodies.

The astrotracker is controlled with the help of the computer whose

face panel accommodates:
_ the switch labelled STARS — SUN (3BE3bl — COJIHLE);
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— multi-position scale selector wafer switch;

— switch labelled TRACKING — ALIGNMENT (CJIE)XEHHWE —
HACTPOHKA);

— switch labelled ILLUM (ITOJICB.);

— switch labelled SLAVING FROM ABNE (automatic bomber naviga-
tion equipment) — INTO ABNE (KOPPEKLIMSl OT HBA — B HBA);

— the ON — OFF (BKJ1.— BbIKJ1.) switch;

— the buttons labelled COORDINATE SETTING (YCTAHOBKA
KOOPAHHAT);

— scales ®, L, Sgnu, ay, Oy, 0y, 8, Y, X, @, A;

-- the switch labelled OPERATION — ADJUSTMENT (PABOTA —
YCTAHOBKA);

— the switch labelled GCC — TC (OK — HK);

— the HEATING SOLVES (ITPOTPEB PEHIAET) and A2 — Al an-
nunciators.

The astrotracker is coupled with:

— the compass system;

— the automatic bomber navigation equipment;

— the master vertical gyro.

To check serviceability of the astrotracker before a daytime flight,
proceed as follows: '

— set up the latitude and longitude of the aircraft parking site;

— introduce the latitude and longitude of the primary great circle pole; -

— make sure that the X coordinate was tracked in agreement with
the place of aircraft parking relative to the primary great circle
within £ (15 to 20 km).

To check proper coupling of the astrotracker with the automatic bom-
ber navigation equipment, proceed as follows:

— set the switch labelled ADJUSTMENT — OPERATION (YCTA-
HOBKA — PABOTA) to the ADJUSTMENT (YCTAHOBKA) position
and introduce the magnitude of the Y coordinate corresponding to the
aircraft parking site;

— set the ADJUSTMENT — OPERATION switch to the OPERA-
TION (PABOTA) position;

— set the aircraft X and Y coordinates on unit PH-17;

— set the switch labelled SLAVING FROM ABNE — INTO ABNE
(KOPPEKUMHUS OT HBA — B HBA) into the FROM ABNE (OT HBA)
position and make sure that the readings of the LATITUDE (IIIMPOTA)
and LONGITUDE (JOJITOTA) counters do not differ from the actual
coordinates by more than 10 to 12°;

— introduce parameters Sgum, 8, « = 0 and lock on the Sun.

For checking serviceability of the astrotracker and its coupling with the
automatic bomber navigation equipment before a night-time flight, use the
procedure specified for checking the astrotracker before performing flight
in the daytime.

When using the astrotracker to determine the aircraft fix (the TO
ABNE mode), introduce the Sgum 6y, A and 8, parameters of the heavenly

bodies with azimuths differing from each other within 60 to 120°.
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If there are no heavenly bodies with azimuths within the indicated
limits, align both sextants to one and the same heavenly body, determining
only .the aircraft course.

To check remote coupling of the astrotracker wnth the compass system,
proceed as follows:

— set the switch on the compass system panel to the CS (AK)
position;

— set the switch labelled MAIN — STBY (OCH. — 3AIL) {0 the
MAIN (OCH.) position;

— set the wafer switch to position AC1 (AC2);

— using the COORDINATE SETTING (YCTAHOBKA KOOPJIMHAT)
buttons, set the zero great-circle course as read by the gyro-magnetic
and celestial heading indicator (YT'A) (pointer A) and great-circle
course indicator (YOK);

— depress the fast slaving button;

— increase or decrease the great-circle course by 30° — the readings
of the navigator’s indicator and compass system should change by the
same magnitude;

— set the MAIN — STBY switch to the STBY (3Al'I) position and -
perform the same operations.

To check remote coupling of the astrotracker with the automatic bom-
ber navigation equipment, proceed as follows:

— set the SLAVING FROM ABNE — INTO ABNE switch to the
INTO ABNE position;

— using the wafer switch and COORDINATE SETTING buttons, set
the following magnitudes on the navigation computer scales: ®=0°,
L =90°+4; Sgm =0° ¢=0° A=Ay ,=0° & =+50° A,=+50°
8,=0°; after solution of the problem by the computer, the X scale should
occupy the zero position; zero the Y scale (if its reading is other than
zero) by using switch Y -(which should be placed to the SETTING
(YCTAHOBKA) position) and COORDINATE SETTING buttons so that
scales ¢, A, X and Y should be free of hesitation;

— set the wafer switch to the AC1 (AC2) position;

— cut in the automatic bomber navigation equipment and set the
following present position data (PPD) on its scales: Yppp = 0;
Xppp = 0; B = 0°; -

— set the switch on astrotracker unit PH-20 to the ON (BKJI.)
position;

— place the computer wafer switch to position “¢> and set up an “Y”
magnitude close to 100 km by the COORDINATE SETTING buttons
while varying the latitude;

— set the wafer switch to position “A” and, using the COORDINATE
SETTING buttons, set up an “X” magnitude close to 100 km;

— place the waler switch to position ACl (AC2), with the SLAVING
FROM ABNE — INTO ABNE switch set to the INTO ABNE position;
the readings of scales Xppp and Yppp should correspond to the magnitudes
set on the astrotracker computer accurate within =10 km (check remote
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coupling of the astrotracker with the automatic bomber navigation
equipment within the range of 0 to =500 km).

NOTE. When the automatic bomber navigation equipment scales indicate Y and X
magnitudes, see to it that the discrepancy in indications of the computers.
of the astrotracker and automatic bomber navigation equipment does not
exceed 250 km;

— place the SLAVING FROM ABNE — INTO ABNE switch on the

astrotracker computer to the FROM ABNE position;

— set the switch on astrotracker unit PH-20 to the OFF (BbIKJ/IIOUE-
HO) position;

— set up the magnitudes on scales Xppp and Yppp of the automatic
bomber navigation equipment within the range of 0 to *=500 km;
in this case, the readings of scales X and Y on the astrotracker com-
puter should correspond to the Xppp and Yppp magnitudes inserted into
the automatic bomber navigation equipment computer within the accuracy
of +10 km;

— zero scales Xppp and Yppp of the automatic bomber navigation
equipment and disengage the latter.

3.14. AIR DATA COMPUTER SYSTEM (LiCB)

The air data computer system ensures measurement of the following
parameters:

— ‘true airspeed V; .

— barometric height H;

— relative air density A;

— ambient air temperature T, ;

— the flight Mach number.

The parameters being measured (V, T,m,, M and H) are sent out to
the navigator’s altitude indicator (YBIl) and altitude indicator (YB), air-
speed indicator (YC), ambient temperature indicator (¥T) and Mach-
meter. The air data computer system generates signals (V, H, T,y , A and
M) and sends them out into other systems (optical bomb-sight, autopilot,
automatic bomber navigation equipment, tail turret, short-range radio na-
vigation and landing system, radio altimeter).

The face side of the navigator’s altitude indicator accommodates
P, and T, input knobs and a dial. The introduced temperature magnitude
is read off scale C by referring to the fixed index, and the pressure (in mm
Hg) is indicated by the counter. The pressure input range varies from 810 to
590 mm Hg.

CAUTION. NEVER SET PRESSURES EXCEEDING 810 AND LOWER THAN
590 MM Hg ON THE COUNTER SCALE.

To check serviceability of the air data computer system, proceed as fol-
lows:
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— turn on inverter T10-6000 No.2;

— turn on circuit breaker labelled ADCS (LICB) at the navigator’s
station;

— turn on the ADCS (LICB) switch on the navigator’s electric power
supply board;

— vary pressure P, and temperature T, on the navigator’s altitude
indicator scale to make sure that the air data computer system is serviceable
by deflection of the pointers;

— set the pressure and temperature of the airfield of departure on the
navigator’s altitude indicator.

3.15. FLIGHT DIRECTOR SYSTEM

The flight director system is used for controlling the aircraft by refe-
rence to the command bars. It provides:

— execution of landing approach in IFR conditions with the use of

. CI1-50 ILS equipment or KATET ILS system;

— en-route flying with the aid of the short-range navigation and land-
ing system;

— indication of roll, pitch, heading, sideslip, assigned course ({ass),
radio station relative bearing, magnetic radio bearing, aircraft deviation
from the assigned flight track in the horizontal and vertical planes,
assigned flight track interception command and display of signals indicat-
ing serviceability of CI1-50 ILS equipment and short-range navigation
and landing system.

The flight director system may operate in the following modes:

— the landing mode (CIT);

— the short-range navigation (CBOJ/) mode (flying on a trajectory
preset by the short-range navigation and landing system or landing
controlled by the KATET ILS system beacons).

The flight director system is controlled from control panel ITY-30
accommodating:

— the switches CIT and CBO/I used for selecting the flight director sys-
tem operating mode;

— the switch used for moving apart the command bars.

When controlled by the flight director system, the aircraft is piloted by
reference to two instruments: flight director indicator IIT1-1TT (I1IT) and
combined course indicator HKII-4 (HKIT).

The flight director indicator is used for handling the aircraft on its
flight path. It is actually a combined indicator incorporating the remote-
reading gyro horizon, command bars, indicator showing aircraft deviation
from the assigned altitude or glide slope and sideslip indicator.

The combined course indicator displays the assigned course and pre-
sent heading, the magnetic radio bearing, aircraft fix relative to the
assigned flight track, radio station relative bearing and operation of the
localizer and glide slope beacons.
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Serviceability of the flight director system should be checked by the
pilot and navigator by using the following procedure:

— give the “Turn on inverter [IT-1000LL” command to the operator;

— give the “Turn on compass system KC-6A command to the navi-
gator;

— turn on the circuit breaker labelled MVG (LI'B);

— depress the master vertical gyro fast slaving button on the flight di-
rector indicator;

— make sure that the roll and pitch indicators have been zeroed;

- turn on the circuit breaker and switch labelled ITYTb at the pilot’s
station;

— set the landing (Cl'l) or short-range navigation (CBO/l) mode
on control panel ITY-30;

— set the command bar control switch to the ON (BKJI.) position;

— set the DG (I'TIK) mode on compass system control panel ITY-1;

— set the assigned course equal to zero on the combined course indica-
tor scale; while selecting different course magnitudes on the navigator’s
indicator, observe variation of the course readings on the combined course
indicator, and motion of the command side deviation bar on the flight direc-
tor indicator; the present heading indicator on the combined course indicator
should follow the navigator’s indicator readings accurate within +1.5°; the
command side deviation bar of the flight director indicator should deflect
rightward at 30° heading and leftward at 330° heading (the check comple-
ted, set up the MS (MK) mode on control panel T1Y- l)

— cut in ILS equipment CII-50;

— using the centering knob on control board M-50, center the localizer
deviation bar on the combined course indicator;

— cut out ILS equipment CI1-50;

— select the assigned course (equal to that dlsplayed on the combined
course indicator), using the assigned course setting knob; at zero roll and
pitch, make sure that the command bars are zeroed (occupy the neutral
position).

On the runway before takeoff, check position of the combined course
indicator deviation bar which should be set in the centre. With ILS .equip-
ment cut in and switch TY-30 occupying the position corresponding to the
landing (CIT) mode, the runway localizer receiver (KPI1) warning flag
should be closed.

3.16. DOPPLER GROUND SPEED AND DRIFT METER (JIUCC)

The radar Doppler ground speed and drift meter is used for automatic
- and autonomous determination and indicaton of the aircraft ground speed
and drift angle as well as for inserting the speed and angle magnitudes
into the automatic bomber navigation equipment computer within the en-
tire range of airspeeds and flight altitudes, starting from the airspeed of
500 km/h and altitude of 200 m.
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The Doppler meter is automatically changed over to operate in the
MEMORY (ITAMSITb) mode when the aircraft starts flying in conditions
differing from level flight (with £5° roll and minus 2 to plus 10° pitch
after coming-on of the ROLL PITCH (KPEH TAHT'AX) light) or in case of
generation of a jamming signal and weak signal after coming-on of the
JAM (ITOMEXA) and WEAK SIGNAL (CJIABbIA CHUTHAJ) lights.

The control panel and indicator of the Doppler ground speed and drift
meter are located on the navigator’s instrument board.

The control panel accommodates:

_ the IRRAD — DOPPLER ON — OFF (M3J1y4. — BKJI. — BbIKJI.
JINCC) switch for turning on power supply of the Doppler meter;

— the LAND — SEA (CYUWIA — MOPE) switch used for correcting the
ground speed (when flight is performed over the land, the switch should be
set to the LAND (CYLLIA) position and in case of flying over the sea, to
the SEA (MOPE) position);

— the MAN CTL (PYUYH. MPHB.) switch for accomplishing manual

“control of the antenna;

_ the NAVIG — BOMBING (HABMWI. — BOMBOMET.) switch for
selection of the automatic bomber navigation equipment operating mode;

— the 115-V lamps labelled READY, PRESS (FTOTOBH., 1ABJ1.) for
checking serviceability of the Doppler ground speed and drift meter.

To enable the Doppler ground speed and drift meter, proceed as follows:

__ turn on the circuit breaker labelled WIND (BETEP) on the navi-
gator’s circuit breaker panel;

— turn on the IUCC switch on the control panel;

_ turn on the IRRAD (U3JIYUEHHME) switch on the control panel.

On expiration of 3 to 5 min, a green light labelled IRRAD will come
to illuminate on indicator B-7 (which means that the meter is ready to
operate). ’

If the driit angle channel is unserviceable (the indicator pointer occu-
pies the right-hand or left-hand position for a continuous period of time),
the navigator should check the driit angle by any means available, then he
should set the drift angle equalling that measured by using the MAN CTL
(PYUH. MPHB.) switch.

3.17. INTERROGATOR-RESPONDER (CP30)

The interrogator-responder (CP30) is employed by the all-arms
radar identification system. It is used for identifying the aircraft on which
it is installed and the target detected by the radars with which it is coupled.

The interrogator-responder provides:

— generation of response signals when the aircraft is interrogated by
ground-based, shipborne and aircraft interrogators;

— processing of the check identification signals;
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— generation of interrogation signals, together with coupled radars
(radar bomb sight PATOH or fire control radar TTPC), for identification
of targets detected by these radars;

— decoding of accepted response signals and sending-out of decoded

response signals to the radars (radar bombsight PAJIOH or fire cont-

rol radar [1PC).

The interrogator-responder is controlled from the control panels(boards)
located at the operator’s and pilot’s stations and provided with the following
control, check and indication elements;

(a) on the control panel (unit 9A);

— the switches labelled SUPPLY — OFF (ITMTAHHUE — BbIKJ1.) for
enabling (disabling) the interrogator- responder

— the switch labelled INTERROG — OFF (3ATIPOC — BbIKJ1.) for
enabling the interrogation mode; ,

— the switch labelled INTERROG — 3 — INTERROG — 2 (3A-
MPOC — 3 — 3AIIPOC — 2) for switching over the interrogations made
by two- or three-pulse signals;

— the OUTPUT |—2 (BbIXOM | —2) switch for changing the length
of the interrogation pulse;

— the switch labelled KJIAITAH — OFF (KJ]Al'lAH — BbIKJ1.) for
enabling (disabling) the KJIAITAH mode;

— the code selector;

— the DISTRESS (BEICTBHE) swntch for enabling the distress
signal;

— the P ON (P BKJ1.) switch for enabling the PAJTOH (radar bomb-
sight) mode;

— the BRIGHT (IPKOCTb) knob for regulating the brightness of the
identification mark on the radar screen;

— the indicator light labelled CODE ON — TRANS (KO BKJIIO-
YEH — MEP.) for checking code selection in the transmitter;

— the indicator lamp labelled CODE ON — DECODER (KO/] BK/JTIO-
YEH — JI1I) for checking code selection in the decoder;

— the indicator light labelled SUPPLY CHECK (KOHTPOJIb ITH-
TAHHS) for checking cut-in of the interrogator-responder;

— the RESPONSE INDIC (MHIHK. OTBETA) indicator light for as-
certaining operation of the response channel;

— the P ON (BKJ1. P) indicator light which comes on to indicate
that the interrogator-responder operates in coupling with the PAJOH
radar;

(b) on the control board (unit 16A):

— the KJIATIAH — OFF (KJIAITAH — BbIKJ1.) switch for enabling
(disabling) the KJIATIAH mode;

— the INTERROG — OFF (3AIIPOC — BbIKJ1.) switch for enabling
the interrogation mode;

{c) on the navigator’s control board:

— the switch labelled IFF INTERROG OFF (3AIPOC CP30 BbIKJ1.)
for enabling the interrogation mode;
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(d) on unit I'63.604.002:

__the DESTRUCTION (B3PbiB) button for destruction of the inter-
rogator-responder code elements.

Interrogator-responder CP30-2 is cut in after engine starting. When
the interrogator-responder operates in the interrogator mode, the operator
should turn on the INTERROG (3ATPOC) switch for the time period
required for identifying the target detected by the radar. Ii the radar
screen displays asynchronous marks of the identification channgl, turn on
the KJIATTAH switch.

3.18. BOMBING EQUIPMENT

Aircraft Ty-22B carries bombing equipment used for suspension of
aerial bombs from cluster adapters K/13-22 and KI14-105A as well as for
their transportation and precision bombing with the use of optical
bombsight OI1B-15, button KCB-49 or night aerial cameras HA®DA.

The bombing equipment system has three bomb release patterns:

(1) combat release of aerial bombs is effected by the navigator only
in the ARMED mode with the use of sight OIlB-15 or button KCbH-49~
(bomb release with the help of the. sight is accompanied by automatic
opening of the bomb compartment doors; before releasing bombs with the
help of button KCB-49, open the bomb compartment doors by using the
main or auxiliary bomb door control switches; after bombing the bomb
compartment doors are closed by the navigator only from the main bomb
~ door control system and by the pilot only from the auxiliary bomb door
control system});

(2) emergency release of bombs is performed by the navigator or pilot
in the ARMED or SAFE mode from the bomb emergency release panels;

(3) emergency release of bombs with the mains deenergized (from sto-
rage batteries), in the ARMED or SAFE mode is performed only by the pilot
from the bomb emergency release panel, with the mains deenergized.

During emergency release of aerial bombs the bomb compartment
doors are opened automatically. 4

The bombing equipment light indication system enables checking:

— suspension of aerial bombs from racks; )

— position of bomb compartment doors;

— readiness of the electric. circuits for bomb release;

— operation of the electric bomb release;

— preparation of the system for bomb release in the ARMED or SAFE
mode.

NOTE. The normal variant of aircraft loading with aerial bombs, when used as a
bomber, is 3 t; the overload variant is 9 t. The possible variants of aircraft
loading with aerial bombs are given in Table 5.
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Tableb

Type and calibre of aerial bombs, kT}esignation of racksNumber of racks, pc | Number of sus-
pended aerial
bombs, pe

®AB-3000M-54 (M-46) J14-105A 2 2
J14-105A 2 2
J14-105A 4 3
PAB-1500M-54 [14-105A 2 4
14-105A 4 6
DAB-500M-62 (M-62T) 3-22 2 6
A3-22 4 12
$AB-500M-54 (M-46) n3-22 4 12
13-22 4 18
PBK-250-275 AO-1CY 3-22 2 8
n3-22 4 16
®AB-250M-54 (M-46) 3-22 4 16
13-22 4 24
OPAB-100 3-22 4 16
13-22 4 24

3.19. BOMBING/NAVIGATION EQUIPMENT

3.19.1. General

The bombing/navigation equipment is used for detection of targets,
precision level bombing, air navigation and detection of thunder clouds.
The system includes three interconnected parts: radar sight, automatic
bomber navigation equipment (HBA) and optical bombsight (OIlB).

3.19.2. Radar Sight

The radar sight is used for detecting radar-contrast targets and thun-
der clouds.

Control and checking elements. — The control panel (PH-2111) accom-
modates the following controls:

— the SUPPLY (ITMTAHHE) switch for power supply to the equip-
ment;

— the TRANSMITTER (MMEPEONATUYMK) switch for turning on the
transmitter;

— the ANTENNA (AHTEHHA) switch for selecting the antenna ope-
rating modes (circular, manual, sectoral);

— the ROTATION (BPAILLEHHUE) switch for manual control of the
antenna in azimuth;

— the switch labelled TILT MANUAL — AUTO (HAKJIOH PYU4-
HOM — ABTOM.) for selecting the automatic or manual antenna tilting
mode;
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_ the TILT (HAKJIOH) switch for manual tilt of the antenna;

_. the RANGE (JIAJIbHOCTb) switch for selection of the antenna scan-
ning range and for output of voltages proportional to the scanning range
into the equipment units;

—_ the mode-of-operation switch for selection of the equipment operating
mode (search of the target, aiming with the help of the optical bombsight
(OIB), target aim correction, aiming with the use of the HBA automatic
bomber navigation equipment, offset correction); )

__ the ALTITUDE (BbICOTA) switch for manual or automatic
input of altitude;

_ the ALTITUDE (BbICOTA) handwheel for manual input of altitude;

— the AL (JI1) switch for selection of the aiming line;

— the OFF-CENTERED SECTOR (CMEIl. CEKTOP) switch for turn-
ing on the off-centered sector display;

— the MARKS (METKH) knobs, i. e., the knobs labelled SCALE
(MACIIT.), AZIMUTH (A3UMYT), MARKER (MAPKEP), SIGHT (BH-
3HP) for adjusting the brightness of the above marks;

— knob “15—80" for smooth variation of the range;

— the HIGH (BBICOK.), PH12 COOLING (ITPOAYB PH12), PH28 -
COOLING (MPOAYB PH28) for checking cut-in of the transmitter and
cooling of the above units. .

Indicator PH-6 is used for displaying the radar image of the terrain
on the screen of the cathode-ray tube.

The indicator panel accommodates the following controls:

__ the knobs labelled SIGHT MARK (METKA BU3HP) and BEARING

- MARK (METKA MEJIEHTA) for manual shifting of the respective

marks;

__ the switch labelled A-SCAN-pA-SCAN (ITM—MIIM) for selection
of the scanning image;

— the knobs labelled FOCUS (®OKYC) and BRIGHT (APKOCTb)
for focusing the scanning image and adjusting its brightness;

— the knobs labelled BACKGROUND (®OH), DISCRIM (BbIJEJIE-
HUWE), GAIN (YCHWJ.), RECEPT (ITPUEM) for adjusting the brightness
and contrast of the radar image;

— the switch labelled WS SUPPRESSION ([TOJABJIEHME BII)
for suppression of signals reflected from the agitated water surface in the
radar image;

__ the knob labelled ILLUM (ITOACBET) for adjusting illumination
of the azimuth scale;

— the SLAVING (KOPPEKI1IH4) switch for enabling the slaving
mode or decoding aircraft fix;

__ the button labelled SIGHTING KNOB INTERLOCK CONTACT
(BJIOK. KOHTAKT PYUKH BU3UPOBAHUS) used for slaving and de-
coding the aircraft fix. :

The PH-24 switchover panel is used for switching over the transmitter
radiation into the antenna or its dummy with the help of the DUMMY —
ANTENNA (3KBHUBAJIEHT — AHTEHHA) switch.

47




3.19.3. Automatic Bomber Navigation Equipment (HBA)

The automatic bomber navigation equipment complete with the radar
sight (or independently) is used for air navigation and bombing of radar-
invisible targets. "

The automatic bomber navigation equipment is coupled with:

— the aircraft flight-control and navigation equipment;
the Doppler ground speed and drift meter;

— the compass system;

— the air data computer system;

— the radio altimeter;

— the autopilot;

— the astrotracker.

Controls and check instruments. — The PH-20 panel is used for turning
on/off the automatic bomber navigation equipment, for coordination of
operation of units PH-8, PH-9 and PH-17 as well as for input of the
course, true airspeed, ground speed and drift angle, generation of the air-
crafit bearing, shaping of the supply voltage for the integrating motors and
normalization of the signal component to be sent out to the autopilot.

The control panel accommodates the following controls;

— the ON — ABNE — OFF (BKJI. — HBA — BbIKJ1.) switch for
supplying power to the automatic bomber navigation equipment; )

— the MANUAL INPUT (PYUYHOM BBO/1) switch for selection of the
navigation tracer modes;

— the AT — OFF (3CO — BBIKJ1.) switch for enabling the automatic
bomber navigation equipment slaving mode by reference to the astrotracker
data; :

— the AP — CTC (AIl — PKP) switch for enabling the autopilot con-
trol from the automatic bomber navigation equipment when set to the
AP (ATIl) position and for motor-actuated setting of the coordinates of a
new waypoint and the aircraft present when set to the CTC (PKP) position
(for slaving and decoding);

— the RECKONING — OFF (CUUCJIEHHUE — BbIK/J1.) switch for
enabling the coordinates reckoning mode;

— the mode-of-operation selector switch having five positions: DECOD-
ING — SLAVING — NAVIGATION — WIND CHECK — MARK IDEN-
- TIFIED — UNIDENTIFIED (PACIIN®POBKA — KOPPEKUUWSA — HA-
BUTALIMS — OTIPEAE/IEHUE BETPA — OPUEHTHP OIIO3HAH-
HbIA — HEOIMO3HAHHDIN) for selection of the automatic bomber navi-
gation equipment operating mode;

— the lights labelled START (HAUAJIO), MEASUREMENT (U3ME-
PEHHE), END (KOHEL) indicating the wind force determination mode;

— the AIMING (ITPHLEJIMBAHHE) light indicating operation of the
automatic bomber navigation equipment in the aiming mode;

— light “W, a” indicating manual input of the ground speed and drift
angle; -

|
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— four lights;

— the a® counter labelled DRIFT ANGLE (YT'OJ1 CHOCA) indicating
the followed-up or manually introduced drift angle magnitude;

— the p® counter labelled GREAT-CIRCLE COURSE (HAITPABJIE-
HUE TJI. OPTOOPOMMH) indicating the manually introduced great-
circle course;

— the U counter labelled WIND VELOCITY (CKOPOCTbL BETPA) in-
dicating the followed-up or manually introduced wind velocity magnitude;

— the £° counter labelled ACFT WIND ANGLE (BOPTOBOH YT OJ1
BETPA) indicating the followed-up or manually introduced aircrait wind
angle;

— the W counter labelled GROUND SPEED (ITYTEBASI CKOPOCTDb)
indicating the followed-up or manually introduced ground speed magnitude;

— the O counter for checking the target bearing;

— knobs labelled U, e, W, a and 8 for manual input of the wind, ground
speed and drift angle magnitudes.

Handling of equipment in flight. When handling the equipment in flight,

" meet the following requirements:

— cut in the transmitter not earlier than 5 min after turning on the
automatic bomber navigation equipment;

—enable the pA-SCAN (MIIM) mode only after performing the turn
and intercepting the run-in track;

— carry out automatic search in level flight in conditions corresponding
to the aircraft pitch angle within 3.5 to 4°. When flying at other pitch
angles, control the search manually.

To obtain the maximum terrain scanning range, proceed as follows:

— with the transmitter turned off, set the BACKGROUND (®OH) knob
on the PH-6 indicator to the extreme counterclockwise position and the DIS-
CRIM (BbIJEJIEHHE) knob, to the extreme clockwise position;

__ rotate the GAIN (YCHUJIEHHE) knob clockwise from the extreme
position until weak noise signals appear on the indicator screen;

— set the TILT (HAKJIOH) switch on unit PH-21]11 to the AUTO
(ABTOM.) position and the RANGE (IJAJIbHOCTb) switch, to position
“180"; place the TRANSMITTER (ITEPEJATYHK) switch to the ON
(BKJ1.) position;

— manipulate the BACKGROUND knob to simultaneously obtain the
maximum contrast of the terrain background noise signal and target
signal on the screen, then rotate the DISCRIM knob to illuminate the target
signals;

— place the RANGE switch to position *“350” and additionally ma-
nipulate the BACKGROUND and DISCRIM knobs 1o obtain the best con-
trast of the terrain image.

If a trouble occurs in some channel, make sure that the remaining
part of the equipment operates adequately and evaluate operation of the
faulty channel for execution of the mission.
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3.19.4. Optical Bombsight

The optical bombsight is used for solving problems of aiming at and
bombing of movable and fixed targets in conditions of optical visibility
as well as for setting up mine barriers and executing torpedo bombing
with automatic introduction of the aiming data, the airspeed and target mo-
vement data being inserted manually and automatically.

The optical bombsight provides:

— execution of the aircraft lateral aiming;

— measurement of the wind velocity;

— automatic opening of the bomb doors;

— automatic release of the aerial bombs;

— bombing of optically- and radar-visible targets with the use of the
radar;

— bombing of optically-and radar-invisible targets with the use of the
radar and automatic bomber navigation equipment.

The optical bombsight is provided with automatic input of the barome-
tric altitude, true airspeed supplied by the air data computer system and
the aircraft heading supplied by the compass system.

The optical bombsight is coupled with the autopnlot and automatic
bomber navigation equipment.

The bombsight head accommodates the following controls:

— the CSM (MIIC) switch used for turning on the constant-speed
motor;

— the GYRO (T'HPO) switch used for cutting in the gyro stabifizer;

— the TURN (PA3B.) switch for furmshmg the AKiyrn signal to the
autopilot;

— the AUTO SYNCHRO (A. CHHXP.) switch for cutting in the auto-
matic synchronization mechanism,;

— the AUTO SLAVE (A. KOPP.) switch for enablmg the gyro stabi-
lizer automatic slaving mode;

— th FAST SLAVE (BbICTP. KOPP.) button for enabling the gyro
stabilizer fast slaving mode;

— the VERT (BEPTHKAJIb) button for checking the position of the
gyro stabilizer vertical reference datum;

— the VERT (BEPTHKAJIb) light indicating the position of the gyro
stabilizer vertical reference datum;

— the WIND (BETEP) switch for introducing wind components
(U,, Uy) and relative bearing (RB) into the bombsight for determining the
wind direction module;

— the B—T (B — T) switch for enabling the bombing mode;

_ — the longitudinal sighting knobs for setting the longitudinal sighting
angle;

— the side sighting knob for setting the side sighting angle;

— the knobs used for introducing wind components U, U, into the
bombsight;

— the gyro caging lever for caging the gyro;
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— the AUTO RELEASE (ABTOCBPQOC) lever for cutting in power sup-
ply of the optical bombsight warning and release circuits;

— the sighting knob buttons for introducing the sighting angles into the
sight from the constant-speed motor;

— the knob labelled g, for manual setting of the aiming angle;

— the ship movement speed and direction input knob labelled Vg, 6V,
for introducing the movable target (ship) movement speed and direction
into the sight;

— the elongation knob.

The computer accommodates:

— the switch labelled H, V for turning on automatic input of altitude
and airspeed;

. TA T . . . . TA
— the switch labelled T A for enabling ballistic functions |

and -I-;
H

— the AIM-OFF (BBIHOC) knob for input of the aiming-off vector;

— knobs labelled Oy, 81, for setting up the assigned characteristic
bomb fall time;

— the knob labelied AV for setting up aerodynamic correction to air-
speed;

— the knob labelled BURST HEIGHT h (BbICOTA PA3PbIBA h) for
setting up the height of ammunition burst over the target;

— the knob labelled TARGET ELEVATION AH (TIPEBbIUEHHE
LIEJIU AH) for setting up the target elevation over the sea (aerodrome)
- level;

— the knob labelled V for setting up the airspeed;

— the knob labelled TRAIN — FORMATION (CEPHSI — CTPOR) for
input of the train correction during train bombing and formation correc-
tion during formation bombing.

3.20. HIGH-ALTITUDE RADIO ALTIMETER

The high-altitude radio altimeter provides measurement of the absolute
altitude of aircraft flight above any surface irrespective of the weather con-
ditions. It sends out information to pointer aftitude indicators YB-25A,
navigation and bombing system instruments and into the air data compu-
ter system. The altitude measurement range is within 500 to 25,000 m.

In the OPERATION (PABOTA) mode, the radio altimeter sends out the
altitude magnitude into the automatic bomber navigation equipment in-
struments, PAIOH radar bombsight instruments, air data computer
system (LICB), with the CORR INPUT — RESET (BBOJ KOPPEKL. —
CBPOC) switch set to the CORR INPUT (BBO/1 KOPPEKLL.) position, and
to altitude indicators ¥YB-25A. The CHECK (KOHTPOJIb) and CALI-
BRATION (KAJIMBPOBKA) modes are used for checking general servi-
ceability of the radio altimeter.
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The radio altimeter operating modes are controlled with the help of
control board ILIY-25A located in the navigator’s cabin on the starboard
console accommodating the following controls:

(a) the mode-of-operation switch having the following positions:

— the OFF (BBIKJI.) position for turning on the radio altimeter;

— the CALIBR (KAJIUBP.) position for enabling the radio altimeter
check mode; )

— the CHECK (KOHTPOJ1b) position for checking the proper opera-
tion of the radio altimeter measuring circuit;

— the OPERATION (PABOTA) position for switching over the radio
altimeter for operation in the altitude measurement mode;

— the BARO (BAPO) position for switching over altitude indicator
YB-25A from tha radio altimeter to the LLCB air data computer system;

(b) the correction switch with the following positions:

— theCORR INPUT (BBOJ KOPPEKLIUH) position for introduc-
ing barometric altitude corrections into the LICB air data computer sys-
tem by reference to the radio altimeter data;

— the RESET (CBPOC) position for resetting the introduced correc-
tion;

(c) the MEMORY PASS (TTPOITYCK TTAMSTb) button for checking
proper operation of the radio altimeter measurement circuit in the CALI-
BRATION mode and for changing over the LICB air data computer system
to operate in the OPERATION (PABOTA) mode with the correction intro-
duced;

(d) indicator lights:

— the LOCK-ON (3AXBAT) light used to indicate proper operation
of the radio altimeter;

— the INPUT (BBOJ1) light used to indicate computation of the intro-
duced correction by the LICB air data computer system in the process of
altitude correction;

— the MEMORY (ITAMSITb) light used to indicate operation of the
LICB air data computer system with the correction introduced;

(e) the BRIGHT (IPKOCTb) knob for adjusting the lamp brightness.

For cutting in the radio altimeter, turn on the PB-25 circuit breaker on
the navigator’s right-hand circuit breaker panel and set the mode-of-ope-
ration switch to the OPERATION {PABOTA) position.

Normal operation of the radio altimeter is indicated by illumination of
the LOCK-ON (3AXBAT) light and functioning of the altitude indicators.
If the LOCK-ON light is dead, check serviceability of the radio altimeter.
To this end, proceed as follows:

— set the mode-of-operation switch to the CALIBR (KAJIMBP.) posi-
tion;

— as soon as the LOCK-ON light comes on, depress the button la-
belled MEMORY PASS (ITPOITYCK TTAMSITD); as a result, the pointer of
altitude indicator ¥YB-25A should deflect to the “2000-m™ mark after each
depression of the button; i
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— set the mode-of-operation switch to the CHECK (KOHTPO/JIb) po-
sition; in this case, the LOCK-ON light should come on and the altitude
indicator should show the altitude put down on control board LLLY-25A.

Introduce correction into the barometric aitimeter in the OPERATION
(PABOTA) mode by setting the correction switch to the CORR INPUT
(BBOJ. KOPPEKIL.) position, which is accompanied by coming-on of the
INPUT (BBOJ) indicator light. :

The correction is introduced during the time period required for the
pointer of indicator YB-25A to turn from the altitude indicator of the
LICB air data computer system but for no less than 1 min.

After introducing the correction, depress the button labelled MEMORY
PASS, which will result in coming-on of the MEMORY (INAMSITb) light.
To reset the correction introduced, shift the correction switch to the RESET
(CBPOC) position; as a result, the INPUT (BBOJ) and MEMORY
(ITAMSITD) lights will fade out.

3.21. LOW-ALTITUDE RADIO ALTIMETER

The low-altitude radio altimeter provides measurement of the aircraft
absolute flight altitude irrespective of the weather conditions and sending-
out of information to pointer altitude indicator YB-57 located on the pilot’s
instrument board. Besides, the low-altitude radio altimeter is used to gene-
rate the limit altitude light and audio warning signals.

The altitude measurement range is within 0 to 600 m. The limit alti-
tude may be set against the marks corresponding to the altitudes of
50, 100, 150, 200, 250, 300 and 400 m with the help of the ICB-YM
altitude warning selector switch located on the pilot’s instrument board.
When the limit altitude zone is reached during descent, the red LIMIT
ALTITUDE (OTACHASl BBLICOTA) lamp lights up on the pilot’s in-
strument board and the intercom audio signalling system starts operat-
ing. The PB-YM radio altimeter is enabled by using the switch on the
pilot’s left-hand electric board. For checking operation of the limit alti-
tude warning system, set the [ICB-YM altitude warning selector switch
to the “K” position and then to any other position, except for the OFF
(BbIKJ1.) one. This should be accompanied by coming-on of the
LIMIT ALTITUDE (OITACHASI BbICOTA) red warning light and by
operation of the intercom audio signalling system.

The radio altimeter is turned off after the flight is completed.

3.22. DEFENSIVE ARMAMENT SYSTEM
3.22.1. Purpose and Composition

The defensive armament sighting system is intended [or detection,
lock-on and tracking of the enemy’s fighters launching an attack from
the rear hemisphere and for conducting precision fire from gun P-23
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The defensive armament system includes:

— the fire-control radar;

— TV sight TI1-1A;

— tail gun turret JK-20.

The tail gun turret is controlled from the control panel accommo-
dating:

— the AUX (BCITIOM.) switch for cutting in the gun auxiliary cir-
cuits;

— the “~” switch for initiating AC voltage supply to the system
accessories;

— the DIAPHR (OAHA®PAT.) switch for cutting in the TV sight
camera diaphragm adjustment circuits;

— the TVS (TI) switch for turning on the TV sight;

— the PUMP (HACOC) switch for cutting in the drive pumps;

— the FIRE (OI'OHb) switch for preparing the firing circuit;,

— the ATTACK — FWD (ATAKA — IPSIMAS#) switch for selecting
the computer operating mode;

— the COMP (BbIYHCJ1.) switch for turning on the computer unit;

— the CG (®KI1) switch for turning on the aerial camera gun;

— the FIRE INTERLOCK (BJI. CTP.) switch for turning off the
firing circuits at high sight. and gun displacement angles as well as in
cases when the gun occupies the extreme positions;

— the GAS PROTECTION (I'A3. 3AILIIMTA) switch for turning on’
the gas protection system;

— the GAS PROTECTION light for indicating operation of the gas
protection system; ,

— the LOCK-ON (3AXBAT) light for indicating target lock-on by
the fire-control radar.

3.22.2. Fire-Control Radar

The fire-control radar is used for:

— detecting the enemy’s fighters from the side of the aircraft rear
hemisphere;

— locking-on of the selected target, automatic tracking of the target
_and sending-out of the data required for solving the air gunnery
problems into the computer.

The {fire-control radar includes the following display, control and
monitoring units.

Display unit 2/IK-4 intended for visual observation of targets, deter-
mination of their spatial position, display of antenna motion in the
manual guidance mode and observation of the identification mark.

The front panel of the unit carries the following controls and
indicator lights:

— the ILLUM (ITOOCBET) knob for illuminating the display unit
scale; ’
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— the INDIC ON (BKJI. MHAHK.) button for enabling the antenna
indication mode;

— the FOCUS (®OKYC) knob for focusing the image and marks
displayed on the screen;

— the BRIGHT (ﬂPKOCTb) knob for adjusting the required bright-
ness of the image;

— the LOCK-ON (3AXBAT) light for indicating the locked-on
target mode; .

— the FIRE (OI'OHb) light for indicating automatic fire;

— the HIGH OFF (BbIKJI. BBICOKOE) light for indicating the
troubles in high-voltage circuits.

Control unit 2JIK-6 used for controlling the fire-control radar operat-
ing modes.

The front panel of the unit accommodates the following controls:

— the ZONE SHIFT (CMELLL. 30HBbI) switch for shifting the zone
in azimuth;

— the FIRE AUTO — OFF (OIrOHb ABTOMAT. — BbIKJ1.) switch
for turning on and preparing the firing circuits;

— the switch labelled INTERROG — LONG RANGE — OFF -
(OMPOC — MOBbLIEH. JAJIbHOCTb — BbIKJ1.) for enabling the
detected target INTERROGATION (OITPOC) mode;

— the AUDIO SIGNAL — OFF (3BYK. CHWI'HAJI — BbIKJI)
switch for turning off the locked-on target indication system;

— the LONG — SHORT (JIAJIbIIE — BJIU)KE) switch for change-
over to tracking the short-range or long-range target;

— the SHIFT AUTO — MAN (CMELUEHHE ABTOMAT. — PYyY-
HOE) switch for change-over of the manual or automatic scanning
zone shift;

— the RE-TUNING (ITEPECTPOHKA) knob for re-tuning the irra-
diation frequency;

— the LOCK-ON RANGE (OAJIbH. 3AXB.) knob for setting the
lock-on range mark to the required range; ' ’

— the MID FREQ (CPEA. LIACTOTA) light for checkmg mid-
frequency irradiation;

— the TRIGGER ZERO (HYJib FALUETKH) light for indicating
the trigger zero position;

— the TARGET RESET (CBPOC LIEJ/IN) button for manual target
reset.

Monitoring unit 2JIK-7 used for checking the radar serviceability.

The front panel of the unit accommodates the following controls:

— the RADAR — OFF (CTAHLIU{]l — BbIKJ1.) switch for putting
the radar into operation;

— the HIGH — OFF (BbICOKOE — BbIKJI.) switch for turning on

high voltage;

— the OPTICS — LAYING — RADIO (ONTHKA — HABOJKA —

" PAZIUO) switch for selecting the sighting system operating mode;
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— the BALANCE — CHECK (BAJIAHC. — KOHTPO/JIb) switch
for checking the servo-amplifier balance;

— the switch labelled LAYING AUTO — MAN — CHECK (HABE-
JEHHE ABTOMAT — PYYH. — KOHTPO/JIb) for selecting the auto-
matic or manual target guidance mode;

— the MGC — AGC (PPY — APY) switch for selecting the manual
or automatic gain of the receiver; .

— the switch labelled MFC — AFC — AFC SELECT (PMY —
AIY — MOHUCK ATY) for selection of manual or automatic frequency
control;

— the switch labelled RE-TUNING — AUTO — MAN (IIEPECTP. —
ABT. — PYYH.) for re-tuning the irradiation frequency;

— the SC1 — SC2 (1HIK — 2UIK)" switch for switching over the
circuits in the process of the fire-control radar serviceability check;

— a wafer switch for connecting the monitoring circuits;

— the FREQUENCY (YACTOTA) knob for manual frequency con-
trol;

— the GAIN (YCHJIEHHME) knob for varying the gain of the receiv-
ing channel in the MGC (PPY) mode;

— the TILT I — TILT 11 (HAKJIOH I — HAKJIOH II) switch for
checking the angle aided tilt tracking channel;

— the AZIMUTH I — AZIMUTH 11 (ABHUMYT I — ABHMYT 1I)
switch for checking the angle-aided azimuth tracking channel;

— the indicator for checking current and voltage magnitudes.

Unit 21K-24 intended for transmitting stabilized and rectified volta-
ges into the radar units.

The unit accommodates the following controls arranged under the
cover;

— the MA (3MY) switch for turning on/off the electromagnetic
amplifier;

— the AZIMUTH MOTOR (MOTOP A3HUMYTA) switch for turning
on/off the antenna azimuth-drive motor;

— the TILT MOTOR (MOTOP HAKJIOHA) switch for turning
off/on the antenna tilt-drive motor.

3.22.3. TV Sight

The TV sight is intended for rear-hemisphere sighting of targets and
for remote control of the gun during manual tracking of the attacking
target and for input of air gunnery data into the computer.

The TV sight includes the following monitoring and control units.

The TV sight kinescope unit intended for observation of targets.

The unit front panel accommodates the following controls:

— the N — P (H — 1) switch for selecting the negative or positive
image;




— the BRIGHT (SPK.) knob for regulating the image brightness;
— the CONTR (KOHTP.) knob for regulating the image contrast;
— the FOCUS (®OKYC) knob for focusing the image.

The TV sight control panel used for exercising remote control of the
TV sight camera and gun.

The control panel accommodates the following controls:

— the DIAPHRAGM (IMA®PATMA) switch for manual or automatic
selection of the diaphragm;

— the DIAPHRAGM knob for manual setting of the diaphragm;

— the SEARCH (ITOHUCK) switch for turning on the automatic
search maode;

— the SEARCH knob for manual search of the target;

— the RADIO RF (PAOHUOIAJIbH.) switch for enabling the mode
providing input of target range into the computer from the radar sight-
ing station range-finder;

— the RF (I1AJIbHOMEP) knob for follow-up of the target range

for its input into the computer from the TV sight;

— the SPAN (BA3A) knob for setting the span of the attacking
target;

— the FIRE (OTOHb) trigger for turning on the fire manual control
circuits;

— the ACTIONS (OAEPICTBHS) lever for turning on the gun control
circuits via the TV sight prism.

3.22.4. Tail Gun Turret

The tail gun turret is used for controlling one gun P-23, 23 mm in
calibre, for feeding the gun with cartridges, for ejection of empty car-
tridge cases, links and unused cartridges (in case of misfire), for eli-
minating fire stoppages, etc. The gun and gunnery are remotely con-
trolled from the TV sight or radar sighting station. The rate of fire is
2400 to 2600 rounds per minute. The gun ammunition set consists of
cartridges with common incendiary shells.

The gun turret angles of fire are limited within =30° in the horizon-
tal plane (to the right and to the left) and within £30° in the vertical
plane (up and down). The ammunition set consisting of 500 cartridges
is arranged in the cartridge box and in the ammunition feed chutes. The
gun cartridge feed is continuous.

Fire stoppages are eliminated automatically. The gun makes it
possible to conduct fire in bursts (short bursts — 15 to 20 shots, medium
bursts — 20 to 30 shots and long bursis — 40 to 50 shots).

CAUTION. AFTER FIRING 250 CARTRIDGES FROM THE GUN IN ANY
MODE, MAKE A 10 TO 15-MIN INTERVAL IN THE FIRE FOR
COOLING THE GUN.

The gun turret control is changed over with the help of the switch
labelled OPTICS — LAYING — RADIO (ONTHKA — HABOJIKA —

PANIHO).
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3.23. SHORT-RANGE NAVIGATION AND LANDING SYSTEM

The short-range navigation and landing system (PCBH) is used for
solving short-range navigation, interaircraft navigation and landing

_problems.

The short-range navigation and landing system enables:

— flying- on any straight flight route;

— orbital flying;

— smooth bringing of the aircraft to the assigned flight track;

— breakthrough descent along the assigned trajectory;

— execution of landing approach; localizer- and glide slope-aided
interception of the runway heading with indication of the distance to the
runway approach end;

— continuous localization of the aircraft fix;

— determination of coordinates when abeam the ground beacon and
aircraft identification.

The short-range navigation and landing system equipment is con-
trolled and its operation is checked with the help of the navigator’s
control board and computer control unit located on the starboard of the
navigator’s station as well as with the help of the pilot’s landing con-
trol board located on the engine control panel.

The navigator’s control board accommodates:

— the CHANNELS (KAHAJDBI) switches for selecting the assigned
channel;

— the mode-of-operation switch for selecting the operating mode;

— the AZIMUTH (A3UMYT) and ORBIT (OPBHUTA) knobs for
setting up the assigned azimuth and distance to the preset point on the
azimuth line; :

— the azimuth indicator for indication of the azimuth (relative to
the true meridian of the beacon);

— the range counter for indication of the distance to the preset point
on the azimuth line;

— the BREAKTHROUGH ON (BKJI. IMTPOBUBAHHUYA OBJIAU-
HOCTH) switch for enabling the BREAKTHROUGH mode;

— the LANDING (ITOCAJIKA) light for indication of the short-
range navigation and landing system operation in the LANDING (I10-
CAIIKA) mode;

— the AZ ZERO CHECK (KOHTPOJ1b HYJI1 A) and R ZERO
CHECK (KOHTPOJ1b HYJISI 1) knobs for adjusting the azimuth and
range zeroes and for adjusting the length of the azimuth gate pulse.

The navigator’s computer unit accommodates:

— the knob and indicator labelled TCA (3I1Y) for setting the true
course angle;

— the knob and indicator labelled TARGET ANGLE (YFOJI LIEJIN)
for setting the assigned azimuth;

— the knob and counter labelled TARGET RANGE (PACCTOAHUE
10 UEJIN) for setting the distance to the waypoint.
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The pilot’s landing control board accommodates:

— the LANDING (ITOCAIKA) switch for enabling the LANDING
mode;

— the LANDING CHANNELS (KAHAJIbI TOCAQIKH) switch for
selecting the assigned landing channel;

— the LANDING (ITOCAJ1KA) light used to indicate enabling of the
LANDING mode.

The pilot’s and navigator’s instrument boards accommodate:

— pilot’s direct-reading range and azimuth indicator TIMOA-JI and
navigator’s direct-reading range and azimuth indicator NMITAA-II used
to indicate the present magnitudes of azimuth and distance to the
ground-based short-range navigation and landing system beacon;

— the PASSAGE SIGNAL (CHUIHAJ MPOJIETA) button;

— the ZONE APPROACH (MOIJIET K 30HE) and ZONE PAS-
SAGE (ITPOJIET 30HDbI) lights used to indicate approach to the zone
and its passage.

‘The pilot’s instrument board accommodates:

— the GLIDE SLOPE ON (PAOHWOIJIMCCAIA BKJHO‘-IEHA)
light used to indicate the enabling of the glide slope channel;

— the RANGE CHANNEL FAULTY (KAHAJ1 JAJIbHOCTHU
HEUCTIPABEH) light used to indicate failure of the range channel;

— the IDENTIFICATION (ONO3HABAHHE) button for enabling
the IDENTIFICATION mode.

The navigator’s instrument board accommodates:

— the AZIMUTH SEARCH (IIOUCK A3HMYT) light for checking
serviceability of the azimuth channel;

— the RANGE SEARCH (ITOMCK IAJIbH.) light for checking
serviceability of the range-finding channel.

3.24. DC POWER SUPPLY SYSTEM

The DC power supply system including four parallelly-operating
generators T'C-18TI1 and two storage batteries 12CAM-55 used to
provide DC power supply for all consumers in the normal operating
mode and for feeding electrical power to the consumers used for com-
pleting the flight in the emergency operating mode.

The system provides the accomplishment of the following functions:

— operation of the generators in parallel with the storage batteries;

— connection of the ground power supply source to the aircraft
mains accompanied by automatic disconnection of the storage batteries;

— change-over of the DC power supply system from the normal
operating mode to the emergency one with the help of the switch labelied
INSTR SUPPLY FROM BAT (ITUTAHHUE MNMPUBOPOB OT AKKYM.)
and common generators disconnection strip with de-energizing of the
common DC mains; in this case, the first-category consumers are sup-
plied from the pilot’s instrument buses and from the storage battery
double-feed buses;
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— supply of electrical power to the fuel pumps of tanks Nos 2 and 7
directly from the generators when disconnecting them from the aircraft
common mains. :

The operator’s instrument board accommodates the following con-

.trols:

— four generator switches located under the GENERATORS OFF
(BLIKJIIOYEHUE TEHEPATOPOB) inscription plate and generator
common disconnection strip;

— the storage battery emergency disconnection switch used for
disconnecting the storage batteries from the aircrait common mains,
with the mains de-energized by the generator common disconnection
strip;

— the BATTERIES (AKKYMYJ/ISITOPBI) switch for connecting the
storage batteries to the aircraft mains;

— two switches labelled BAT CONNECTION TO RH AND LH
BUS (BKJ/IIOUEHHE AKKYM. HA AKKYM. IIHHY IIPAB. H JIEB))
protected by red caps, used for parallel connection of the storage bat-
teries to the bus.

NOTE. It is allowed to use the switches labelled RH AND LH BAT OFF (OT-
KJTIOUEH. AKKYMYJIST. [TIPAB. K JIEB.) in flight only il it is necessary
to locate the faulty battery; '

— the switch labelled INSTR SUPPLY FROM BAT (protected by

a red cap) for changing over the pilot’s instruments buses and double-
supply buses for power supply from storage batteries;

— the switch labelled GND PWR TO MAINS (A3POMP. IIMTAH.
HA CETb) for connecting the ground power supply source to the air-
craft mains;

— four rheostats for regulating the generator voltage.

The load current of each generator is checked by a separate ammeter.

Loading of the storage batteries and ground power supply source is
also checked by a separate ammeter.

The voltage of all power supply sources and the mains voltage are
checked by a voltmeter with the help of the wafer switch labelled  DC
VOLTAGE (HATIPSI)KEHHE TOCTOSIH. TOKA).

All the check instruments are located on the operator’s instrument
board.

In flight, all the generators should be turned on, their operation
should be checked by reference to the readings of the ammeters and
voltmeter.

The aircraft mains voltage should be within 28 to 28.5 V. It is ne-
cessary to exercise permanent check of the uniformity of load distribu-

" tion between the parallelly-operating generators. Ii the difference

between the maximum and minimum generator loading currents exceeds
60 A, adjust parallel operation of the generators.
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Adjust parallel operation of the generators not earlier than 30 min

after takeoff. In so doing, use the following procedure:

— apply a load to the generators which makes up at least 50 % of
the nominal load (by cutting in all the consumers required for execution
of the flight), the mean load per generator approximating 350 A. Turn
on high-power consumers in succession so as to avoid dangerous over-
loading of one of the generators;

— using external resistors, increase voltage of the generators
having a lower load and decrease the voltage of the generators having
a higher load so that the load diiference of separate generators should
not exceed 60 A;

_ set the voltmeter switch to the MAINS (CETb) position; if the
mains voltage is not within 28 to 28.5 V, increase or decrease voltage of
all generators to the required level by turning all external resistors
through one and the same angle;

— turn off the consumers which are not required for continuation
of the flight mission.

NOTE. If the loads are too low, some of the generators may get disconnected; for
repeated conmnection of the generators to the mains, raise the load of the
generators by turning on the consumers.

Increase of the mains voltage to 31 V and abrupt rise of the load
applied-to one of the generators testify to mains overloading. This may
be accompanied by automatic cut-out of the overexcited generator from
the mains. The operator should turn off the switch of the faulty genera-

-~ tor.

NOTE. If the generator fails to operate as a result of overexcitation, its repeated

connection to the mains in the given flight is impossible.

After the flight mission is completed, before shutting off the engines,
disconnect the generators from the mains by using the following pro-
cedure:

— turn off all the consumers except for the stand-by fuel pumps,
engine instruments and aircraft intercom system;

— retract the air intakes;

__ turn off the storage batteries by using the switch labelled BAT-
TERIES (the generators are inoperative);

_ after shutting off the engines, turn off the generators;

__ turn on the storage batteries and close the fuel emergency shut-
off cocks;

— turn off the storage batteries.

Turning-on of the switch labelled INSTR SUPPLY FROM BAT
(MATAHUE NMPUBOPOB OT AKKYM.) enables power supply of the
following consumers from storage batteries:

— the gyro horizon (ATIl);

— the turn indicator (3YID);

— three-pointer motor-driven oil pressure gauges 3MHU-3P:

61




— fuel pressure gauges with static inverter CI10-4;

— the air blow-off valve indication system;

— fuel control lever position indicators YI1PT-2;

— the fuel emergency shut-off cocks

— the cross-feed valve;

— the fire protection system;

— the fire extinguishing bottles;

— the magnetic recorder;

— the trim tab and trimming mechanism control circuits;
— the horizontal stabilizer electric actuator controf circuits;
— the flap and horizontal stabilizer position indicators;

— the cabin air pressure emergency release circuits;

— the landing gear control circuits;

— the anti-skid unit;

— the brake chute deployment system;

— the landing gear indication system; 7

— the fuel pump operation indication system;

— the hydraulic amplifiers emergency cross-feed system;

— the cabin emergency illumination system and aircraft abandoning
commands annunciator; |

— command radio set (PCHY) No. |

— the intercom system (CITY);

— the Pitot-tube heating circuits;

— the engine starting control circuits;

— the interrogator-responder destruction circuits;

— the bomb emergency release circuits;

— the friction dampers control and indication circuits;

— the hydraulic system pressure gauges;

— automatic direction finder APK-11.

The double-feed buses supply power to:

— the fuel pumps of tank No. I;

— the fire-extinguishing system cocks;

— the electromagnet used for shutting off the generator cooling
system in case of fire;

— the engine starting fuel pumps;

— the horizontal stabilizer electric actuator;

— the engine ignition system;

— the brake chute deployment and release actuators;

— inverter [10-500;

— engine starting control unit AIT/1-38;

— the anti-skid unit;

— the OVERTEMPERATURE (ITPEJEJIbHAS t°) warning system;

— the system used for controlling emergency extension of the
landing gear from hydraulic system III;

— the automatic system used for switching over the pumps of
tank No. 2 to the normal operating mode during fuel dumping;
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— flight recording system MCPII-12;

— the electric mechanism used for change-over from the flap-
ailerons to ailerons;

— recorder K3-63;

— the pitch damper;

— the stability automatic controller;

— the stability automatic controller and pitch neutral setting system.

3.25. 115-V 400-Hz SINGLE-PHASE ELECTRICAL POWER
SUPPLY SYSTEM

The system including three inverters [1O-6000 (two main inverters
and one stand-by inverter) and one emergency inverter I1O-500 is
intended for supplying the consumers with one-phase voltage with auto-
matic or manual connection of the stand-by inverter instead of any of
the faulty main inverters.

The system has the following functions:

— connection of the ground power supply source ‘to the mains via
a plug connector with the aircraft inverters cut out;

— supply of electrical power to the emergency consumers from
inverter I10-500. v '

The system is controlled by: :

— two switches labelled MAIN INV No. ! — OFF — STAND-BY
{PABOUUH Ne 1 — BbIKJ1. — PE3EPBHbIPI) and MAIN INV No. 2 —

OFF — STAND-BY (PABOYMH Ne 2 — BbIKJI. — PE3EPBHbIA);
' — three rheostats PC-4 used to regulate the voltage of the inverters;

— the switch labelled GND SUP (ADPOJP. [IMTAH.) used to con-
nect the ground electrical power supply source to the 115-V AC aircraft
mains;

— the inverter switch labelled “I[10-500" used for manual connection
of the inverter to the 115-V AC emergency bus.

All the. system controls, except for the “I10-500" inverter switch,
are accommodated on the operator’s instrument board. The *“[10-500”
inverter switch is located on the pilot’s left-hand electrical power supply
board. ' ‘

Operation of the system is monitored by two voltmeters and two
lights indicating operation of the main inverters. »

All the test and indication instruments and facilities are accommo-
dated on the operator’s instrument board.

CAUTION. NEVER TURN ON [INVERTERS [10-6000 WITH THE MAINS
SUPPLIED FROM STORAGE BATTERIES.

In flight, inverters I10-6000 Nos 1 and 2 should be turned on.

Before turning-on of the inverters, the inverter voltage should be
within 115 to 116 V. If the voltage is below that indicated, raise it by
using rheostats PC-4.
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After cutting-in of the consumers, the mains voltage should be not
below 114 V; if the voltage is below that indicated, raise it to 114—115 V
by using rheostats.

The operator should periodically check voltage by reference to the
voltmeters. ‘

In case of failure of one of main inverters M0O-6000, the stand-by
inverter gets automatically connected instead of that which failed. In this
case, the light indicating operation of the failed main inverter should
go out.

If both main inverters fail to operate, the stand-by inverter gets con-
nected to the starboard mains instead of inverter T10-6000 No. 2.

In case of failure of the main inverters, their switches should remain
in positions Nos 1 and 2. .

If the stand-by inverter fails to get connected to the aircraft mains,
which is identified by the readings of the respective voltmeter and by
the indicator light, turn on the stand-by inverter manually.

The port side mains (inverter No. 1) feeds the following consumers:

— radar illumination warning unit CI10-3;

— radio communication set receiver YC-8;

— the HEOH radio communication set transmitter;

— IFF equipment;

— fuel flowmeters;

— the tail gun turret with the TV sight; -

— the fire-control radar;

— the low-altitude radio altimeter.

The starboard mains (inverter No. 2) supplies electrical power to

— the air data computer system;

— the astrotracker;

— the automatic direction finder;

— the radar bombsight;

— the Doppler ground speed and drift meter;

— the command radio sets;

— the optical sight;

— the fuel quantity gauge;

— the automatic blinker;

— the automatic fuel controller;

— the fuel equalizer;

— the high-altitude radio altimeter;

— the critical angle-of-attack, sideslip and g-load warning unit;

— the short-range navigation system;

— the landing system.

Stand-by inverter [10-500 is turned on in flight manually in case
ol de-energizing of the DC mains. After turning on the inverter, the
command radio set (PCHUY) and automatic direction finder APK-I1
get connected to it.
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3.26. 36-V 400-Hz THREE-PHASE ELECTRICAL POWER
SUPPLY SYSTEM

The system including two inverters [1T-1000L1 (main and stand-by
inverters) is intended for supplying the consumers with 36-V 400-Hz
three-phase voltage with automatic or manual connection of the stand-by
inverter instead of the faulty main inverter.

The system is controlled by the MAIN — OFF — STAND-BY (PA-
BOUYUH — BbIKJI. — PE3EPB) switch.

Operation of the system is checked by a voltmeter measuring the
mains voltage and white light used to indicate operation of the stand-by
inverter.

The system controls as well as check and indication instruments
are located on the operator’s instrument board. _

In flight, the switch should occupy the MAIN (PABOUYHN) position.

The mains voltage should be within 36 to 37 V.

In case of failure of the main inverter, the stand-by inverter gets

. automatically connected in place of the faulty main inverter, which is
accompanied by coming-on of the white indicator light; the voltmeter
pointer should read the mains voltage within 36 to 37 V.

If the stand-by inverter fails to be connected to the mains, turn it
on manually. To this end, set the switch to the STAND-BY (PE3EPB)
position. '

The system is used to feed the following consumers:

— the autopilot;

— the flight-and-navigation system;

— the compass system, astrotracker, pitch damper (AT) and stabi-
lity automatic controller (AY);

— roll and yaw damper [2K;

— the stability automatic controller and pitch neutral setting system,
as well as feel simulator controller.

3.97. 200-V UNSTABLE-FREQUENCY THREE-PHASE ELECTRICAL POWER
SUPPLY SYSTEM

The system incorporating two generators CI'C-30-8PC is used:

— to supply 200-V 340 to 570-Hz three-phase electric current to con-
sumers with automatic change-over of the load to serviceable mains;

— to connect the 200-V ground power source to the mains through
the plug connector and to simultaneously disconnect the main genera-
tors.

The system is controlled by:

— two generator switches labelled GENERATORS NOS | AND 2
ON (BKJIIQYEHWE TEHEPATOPOB Ne | U 2);
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— the switch labelled GND PWR TO MAINS (A3POJIP. ITUTAH.
HA CETb) with three positions: LH — OFF — RH (JIEB. — BBIKJI. —
[1PAB.) providing connection of the ground power supply source either
to the port side mains (generator No. 1) or to the starboard mains
(generator No. 2);

— two external resistors labelled NOS 1 AND 2 VOLTAGE REGUL
(PETYJIMPOBKA HATIPSDKEHHUS Ne | M 2) used to regulate the
voltage of the generators.

Operation of the system is checked by reference to two voltmeters
measuring the voltage of the port side and starboard mains and two
red lights labelled LIGHT ON — GEN INOPER (JIAMIIA TOPMT —
TEH. HE PABOTAET) used to indicate cut-off of the generators from
the mains.

All the system controls, check and indication instruments’ are located
on the operator’s instrument board.

In flight, the AC generators should be turned on.

The operator should check the mains voltage which should be within
204 to 208 V as indicated by the voltmeters.

All the consumers are supplied from generator No. 1 (connected
into the port side mains) while generator No. 2 runs idle.

Cut-oif (failure) of generator No. | is accompanied by coming-on of
the generator failure warning red light. |

The operator should set the switch of generator No. | to the OFF
(BbIKJ/IIOYEHO) position to switch over the consumers for power sup-
ply from generator No. 2. To starboard mains voltmeter should read
voltage within 204 to 208 V and the port side voltmeter should indicate
zero.

The system supplies electrical power fo the crew cabin glass heating
system.

3.28. PASSIVE JAMMING EQUIPMENT

Passive jamming is set up by dispensing the radar-jamming chaffs
from chaffl dispensers of the AT and KJAC types.

The group-protection chaff dispenser (AIIl) is equipped with one
two-cell and one five-cell bunkers. It provides chalf dispensing in boxes
K-1, K-3 and K-4.

Chaff dispenser AINI-22 ensures manual dispensing of chaff packs
by turning on the respective switches on the AII chaff dispenser
control panel or automatic dispensing of the chaff packs at eight fixed
speeds with 0.1 to 2-s time intervals between the packs when chaiis are
_ packed in boxes K-1 and K-3 and with 0.3 to 6-s time intervals between
the packs for chaifs packed in boxes K-4 in the following modes:

— SUCCESSIVE dispensing, i.e., dispensing of chalffs cell by cell
from each bunker;
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— PARALLEL dispensing, i.e., simultaneous dispensing of the chafi
packs from two cells of one bunker or from two cells of each bunker;

— dispensing of the chaff packs in series in the SUCCESSIVE or
PARALLEL mode (140 to 200 boxes K-1 and K-3 or 50 to 70 boxes K-4
in one series from each cell).

The number of the chaif dispenser packs contained in one AIIIl

group-protection chaff dispenser is sufficient for simultaneous continuous
time setting-up of passive jamming to acquisition radars operating on

SHF and VHF wavebands for 90 min and to radars employing UHF
wavebands for 30 min at the first chafi-dispensing speed (interval 1).

The chaii dispensers are controlled from two panels accommodating
the following controls:

— the MAINS (CETb) switch for turning on power supply;

— the INTERVAL (MHTEPBAJI) switch for selecting the chaif
packs dispensing time interval;

— the PARAL — SUCCESS (ITAPAJI. — IMOCJIEJOB.) switch and
switches labelled SERIES, AUTO (CEPHU$, ABT.) for selecting the
operating mode; '

— the switches labelled CELLS I, 2, 3, 4, 5 (OTCEKH 1, 2, 3, 4, 5)
for selecting the bunker cells;

— the START (T1IYCK) and STOP (CTOII) buttons for starting and
discontinuing the chaff-dispensing process;

— lights used to indicate loading of the bunker cells and chaff
dispensing.

The individual-protection chaff dispenser (KJC) provides dispensing
of chaffs in boxes K-1.

The chaff dispenser is controlled from the panel accommodating the
following controls and checking elements: )

— the SUPPLY (TTUTAHHUE) switch for turning on power supply;

— the switches labelled SERIES — PROGR (CEPHS$ — IMPOI'P.),
Il —1—1+ Il and CIO-3 for selecting the operating mode;

— the switch labelled INTERVALS 0.3—1—3 (MHTEPBAJIbI 0,3—
1—3) for selecting the chaif packs dispensing time interval;

— the DISPENSING (CBPOC) button for initiating chafi dispens-
mng;

— the PORTION — CONT (ITOPLIUS — HETIP.) switches for
selecting the operating mode and discontinuing chaff dispensing;

— lights used to indicate loading of the bunker cells and chaff
dispensing.

Chalff packs may be dispensed from each cell separately or simul-
taneously from two cells of one or two holders in the following modes:

— the SERIES — CONT (CEPHWY — HETPEPLIBHO) dispensing
mode, i.e., continuous dispensing of the chaff packs until full
emptying of the cells at box release time intervals equalling 0.3, 1
and 3 s;
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— the PROGRAM — CONT (ITPOTPAMMA — HENPEPbIBHO)
dispensing mode, i.e., dispensing'of the chaff packs in boxes in series
until full emptying of the cells for 2 s, making 0.3 or I-s interval
between boxes and 5-s interval between series;

— the PROGRAM — PORTION (ITPOTPAMMA — [TIOPLIKS) dis-
pensing mode, i.e., dispensing of the chaff packs in boxes, 25 to 40
boxes in a portion, with automatic discontinuance of the dispensing
process after dispensing each portion of boxes. The box portions are
released in series in a way similar to that used in the PROGRAM —
CONT mode;

— the SERIES — PORTION (CEPH# — ITOPLINY) dispensing
mode, i. e., dispensing of the chaff packs in boxes, 90 to 140 boxes in a
portion, with automatic discontinuance of the dispensing process after
dispensing each portion of boxes with the 0.3, 1 and 3-s intervals bet-
ween boxes;

The duration of continuous operation of each chaff dispenser until
its full emptying, with the cells being emptied in succession, is as fol-
lows versus the time interval between each pack in the SERIES —
CONT (CEPH$ — HEITPEPbLIBHO) mode;

4 min for 0.3-s interval;

13 min for 1-s interval;

40 min for 3-s interval; .

— in the PROGRAM — CONT (I[TPOTPAMMA — HETIPEPbLIB-
HO) mode:

15 min for 0.3-s interval;

50 min for 1-s interval.

3.29. AUTOMATIC DIRECTION FINDER

The automatic direction finder ensures the accomplishment of the
following missions:

— air navigation by reference to homing and broadcasting radio
stations and beacons with visual or audial indication of the course;

— determination of the aircraft fix;

— landing planning and appreach;

— determination of the drift angle and wind vector;

— monitoring of signals generated by radio stations operating on
the waveband of automatic radio compass frequencies.

For controlling the automatic direction finder, the control panel
accommodates:

— the WAVEBAND (JAMHATTA30H) switch (with a retainer) for
selecting the operating bands;

— the COARSE TUNING (HACTPOHWKA T'PYBASl) knob (with a
retainer) for coarse frequency tuning;
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__ the FINE TUNING (HACTPOMKA [1JIABHASI) knob for fine
frequency tuning;

__ buttons used for fixed tuning of the automatic direction finder
to nine frequencies;

— the S (IT) button for smooth frequency tuning;

_ the VOLUME CONTROL (PETl. 'POMK.) button for manual
control of the receiver volume;

__ the switch labelled COMPASS-1 — ANTENNA — LOOP — COM-
PASS 1l (KOMIIAC-1 — AHTEHHA — PAMKA — KOMTIIAC II) for
selecting the automatic direction finder operating mode;

_ the switch labelled WIDE — NARROW (WIMP.—Y¥3K.) for
selecting the receiver bandwidth;

__ the VOICE — CW (TJI® — TJIT) switch for selecting the auto-
matic direction finder operating mode;

__ the switch labelled LOOP LH — RH (J1 — I1. PAMKA) for ma-
nual rotation of the relative bearing indicator pointer;

__ the ILLUM (TTOJCBET) knob for regulating the brightness of
control panel scale illumination; o )

— the PANEL SWITCH (ITEPEKJI. MYJIbT.) button for switch-
ing over the control panels. : :

For checking serviceability of the automatic direction finder, proceed
as follows: :

__ set the intercom mode-of-operation switch to position PK-1;

— place the mode-of-operation switch on the navigator’s control
panel to the ANTENNA (AHTEHHA) position and depress the panel
switch-over button; make sure that the automatic direction finder is
turned on by reference to cut-in of the scale illumination and deflec-
tion of the tuning indicator pointer;

—— turn the VOLUME CONTROL (PET. TPOMK.) knob all the
way clockwise (until noise is heard in the earphones).

Tune the fixed-frequency channels of automatic direction finder
APK-11 to the frequencies of the radio stations to be used in flight.
To this end, proceed as follows:

— set the passband switch to the NARROW (¥Y3K.) position;

— place -the VOICE —CW (TJ1® — TJIT) switch to the position
corresponding to the radio station operating mode;

— make sure that the retainers on the WAVEBAND and COARSE
TUNING knobs are closed; depress the required button, which will
result in operating of the tuning mechanism.

Set up the frequency of the first radio station selected. To this
end, proceed as follows:

_ uniock the WAVEBAND knob, set the nearest narrow waveband,
corresponding to the first assigned frequency, against the triangular
index and again fix the knob in position;

— make sure that the FINE TUNING knob is pulled all the way
out: unlock the COARSE TUNING knob and align the required divi-
sion of the scale with the sighting line;
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— depress the FINE TUNING knob right home and, by turning
the knob, make sure that the required division of the scale is aligned
with the sighting line; with the automatic direction finder being tuned
to the frequency of the operating radio station, the indicator pointer
should be deflected to the right as far as possible; ‘

— lock the COARSE TUNING knob;

— using a similar procedure (but with the use oi other buttons),
select the fixed frequencies of other radio stations to be used in flight;

— check proper tuning of the automatic direction finder by switch-
ing over the buttons and by following up the assigned tuning frequen-
cies.

Check operation of the automatic direction finder in the COMPASS-I
(KOMIIAC-1) mode by reading the radio station relative bearing or
true bearing as indicated by pointer No. 1 of navigator’s indicator
Vill-1- and by the combined course indicator (HKIT); compare the read-
ings taken with the estimated data. The difference between the instru-
ment indications and estimated data should not exceed *+2°;

— check operation of the automatic direction finder in the COM-
PASS-II (KOMIIAC-1I) or LOOP (PAMKA) mode;

— check rotation of the loop by using the switch labelled LH — RH
(JIEBO — IIPABO);

— put down the fixed frequencies of the radio stations on the auto-
matic direction finder control board inscription plate. ’

NOTE. When carrying out the checks, switch over the buttons or wavebands
no more than three times a minute.

3.30. RAD1I0 COMMUNICATION EQUIPMENT
3.30.1. HEOH Communication Radio Set

The high-irequency HEOH radio set with radio receiver YC-8 ensures
long-range communication of the air crew with ground radio stations
and with radio sets of other aircrait. The radio set operates in the CW
(continuous-wave) and VOICE modes. The control boards of the HEOH
radio transmitter and radio receiver YC-8 are located at the operator’s
station.

The front panel of the HEOH transmitter control board accommodates:

— the switch labelled SIMPL RECEPT — CW — VOICE (CUMIIJL
[IPM — TJIT — TJI®) for selecting the operating mode;

— the multi-position switch labelled CHANNELS (KAHA/IbI) for
selecting the radio set operating channels;

— the MONITORING (CAMOKOHTPO/Ib) control knob for regulat-
ing the monitoring volume;

— the ON (BKJ1.) indicator light for checking the transmitter readi-

ness for operation; the light comes on when the mode-of-operation
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switch is set to the VOICE (TJI®) and CW (TJI[) positions, which
corresponds to supply of high voltage to the transmitter;

— indicator light “B” used to indicate decrease of power by 25 %;

— the CONTROL TAKE-OVER (B3{THE YIIPABJIEHUS{) button.

The front panel of the YC-8 receiver control board accommodates:

— the mode-of-operation switch for selecting the receiver operating
mode;

— the waveband selector switch for switching over the wavebands;

— the TUNING (HACTPOFIKA) knob for fine tuning of the receiver;

— the VC (PT) and GC (PY) knobs for controlling the volume and
gain of the receiver;

— the TONE CONTROL (PET. TOHA) knob for controlling the tone
of continuous-wave signals;

— the ILLUM (MNOACBET) knob for regulating the scale illumina-
tion;

— the NARROW — WIDE (¥3K. — WIHUP.) switch for selection of the
passband;

— the BOARD SWITCH-OVER (IEPEKJI. N1YJIbTA) button for
switching over the control boards (the button is not used on the given -
aircraft).

To check serviceability of the HEOH radio transmitter and YC-80
radio receiver, proceed as follows: )

— turn on the communication radio set RECEIVER (ITPUEMH.) and
TRANSMIT (TNEPEIAT.) circuit breakers located on the operator’s cir-
cuit breaker panel;

— turn on the HEOH switch on the electric power supply board,;

— set the mode-of-operation switch on the ¥C-8 receiver control
board to the VOICE (TJI®) position;

— select the required channel of the HEOH transmitter and tune radio
receiver YC-8; -

— make sure that monitoring signals are heard in the earphones;

— establish contact with the ground radio station.

Use a similar procedure to check operation oi - the radio set in the
continuous-wave mode.

3.30.2. Command Radio Set PCHY-5B

Radio set PCHUY-5B is used to establish radio communication between
the aircrait or between the aircraft and ground-based radio station in the
VOICE mode.

The control board of radio set No. 1 is located on the pilot’s engine
control panel and that of radio set No. 2 is mounted at the operator’s
station.

The PCHY-5B radio set control board accommodates:

— the NOISE SUPPR (IMOJABHT. LLIYMOB) switch for turning on
the noise suppressor;
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— the POWER FULL — LOW (MOIUH. NMOJTH. — MNOHU)X.) switch
for varying the transmitter power; .

— the RADIO — COMPASS (PAIHO — KOMINAC) switch for
changing over the transmitter to operate in the RADIO (PAAUO) or
COMPASS (KOMIIAC) mode (the switch is vacant); '

— the volume control labelled VOLUME (FPOMK.) for regulating
the communication volume;

— the CHANNEL (KAHAJI) switch for switching over the transmit-
ter channels;

— the selected channel indicator.

To. check serviceability of radio sets PCHUY-5B, proceed as follows:

— turn on the circuit breakers labetled PCHY-5B No. | (PCHY-5B
Ne 1) and PCHUY-5B No. 2 (PCHY-5B Ne 2) on the pilot’s circuit breaker
panel;

— turn on the switches labelled PCHY-5B No. | and PCHY-5B No. 2
on the pilot’s engine control panel,

— set the intercom system mode-of-operation switch to the VHF
(YKP) position for radio set No. | or to the ARS (/IP) position for
radio set No. 2;

— select the operatmg channel on the control board;

— establish contact with the ground radio station.

3.30.3. Aircraft Intercom System

The aircrait intercom system is used to provide voice communication
between the aircraft crew members and to connect the headsets to the
communication and command radio sets, to the automatic direction finder
and PCBH short-range navigation and landing system.

The telephones and throat microphones are connected for establish-
ing different kinds of internal and external radio communication through

the interphone control box whose face side accommodates:
' — the switch labelled MAINS 1 — 2 (CETb | — 2);

— the switch labelled INTERCOM — RADIO (CIIY — PAIHO) for
monitoring signals in the internal or external communication system;

— the COMMON (OBILIASI) and MONITOR ([TPOC/J1.) knobs for
controlling the volume of the receiver output signal and for monitoring the
intercomn signals;

— the conference call button labelled CONF CALL (LUB) for connect-
ing the intercom lines of all crew members to the aircraft intercom system;

— the switch used to select different types of radio communication;
the switch has the following positions: VHF (YKP), MF (CP), CRS (KP),
ADD R/SET (AP), PKI, PK2.

The positions of the switch correspond to the following types of radio
communication:

-— VHF (YKP) — connection of radio set PCHY No. | and radar illu-
mination warning unit CI10-3;

72




— MF (CP) — connection of the HEOH and YC-8 radio sets;

—. ADD R/SET (/1P) — connection of radio set PCUY-5B No. 2 and
radar illumination warning unit CT10-3;

— PKI1 — connection of the APK automatic direction finder;

— PK2 — connection of short-range navigation and landing system
PCBH-2.

The CRS (KP) position of the switch is not used on the aircrait.

To check serviceability of the intercom system, proceed as follows:

— turn on the INTERCOM (CITY) switch on the pilot’s left-hand power
supply board;

— place the MAINS 1 —2 (CETb 1 —2) switch to any position;

_ set the communication type selector switch to the VHF (YKP) posi-
tion;

__ establish radio contact with the crew members or with the ground-
based (airfield) radio station.

3.30.4. Magnetic Recorder MC-61

The magnetic recorder (MR) is used for registration (recording) of all
communications carried on by the crew members via the internal and
external communication lines and monitored by the pilot through his inter-
phone control box. The recorder may also be used only for recording the
speech from the pilot’s throat microphones.

The recorder is controlled from a special control board.

The face side of the control board accommodates:

— the ON — OFF (BKJI. — BbIKJL.) supply switch;

‘—_ the INTERCOM — THROAT MIC (CITY — JIAP) switch for re-
cording the signals arriving from the output of the pilot’s intercom

~system (the INTERCOM position) or from his throat microphones (the
THROAT MIC position);

__ the CONT OPER — AUTO TRIG (HETIPEPbIBHASf PABOTA —
ABTOIYCK) switch used for enabling the recorder for continuous record-
ing of speech or for automatically triggering the recorder as the voice

. signal appears with the INTERCOM — THROAT MIC switch set to any
position (when the signal disappears, the recording ceases);

— the recording check indicator light labelled RECORD (3AIIHUCD)
which glows when the tape transport mechanism is switched on;

— the inscription illumination light and ILLUM (ITOJCBET) control

knob.
To check serviceability of the recorder, proceed as follows:

_ set the ON — OFF (BKJI. — BbIKJ1.) switch on the control board
to the ON (BKJI.) position;

— place the CONT OPER — AUTO TRIG switch on the control board
to the AUTO TRIG position,

__ establish radio contact with the crew members (normal operation
is indicated by coming-on of the RECORD light).




4. CHECKING AIRCRAFT READINESS FOR FLIGHT

4.1. AIRCRAFT PREPARATION FOR INSPECTION

1. On arrival at the parking site, the pilot should listen to the air-

craft senior technician’s report on the aircraft readiness for flight in
compliance with the assigned flight mission, on elimination of troubles
and faults revealed in the previous flight and during postflight inspec-
tion as well as on the aircraft takeoff mass and c.g. position, on its
fuelling, filling with oil, air, hydraulic fluid, oxygen and cooling agent.

After listening to the aircraft senior technician’s report, the pilot should
check the condition and snug fit of the crew members’ flying clothing
(summer, winter or demi), as well as the completeness of the flying outfit
(pressure helmet and oxygen mask) in compliance with the flight mission.
On performing this check, the pilot should give a command to the crew
members to start the aircraft inspection.

NOTES: 1. The crew members may also perform inspection of the aircraft and
their working stations before the pilot’s arrival at the parking site.

2. The crew members are not allowed to accepi the aircraft if any
maintenance operations are being carried out on it by the maintenance
personnel.

3. Upon completion of the aircrait inspection by the crew, the pilot
should look through the check list and sign it.

4.2. AIRCRAFT INSPECTION BY PILOT

2. The aircraft preflight inspection is carried out by the pilet by fol-
lowing the walk-around inspection route shown in Fig. 5.

When inspecting the landing gear nose leg, the pilot should make sure
that:

— the landing gear nose leg uplock is open;

— the folding brace strut and brace device are free of damage

— the landing gear wheel tyres are intact;

— there is no oil leakage from the nose strut seals;

— the nose wheel steering mechanism is free of damage and oil
leakage;
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— the landing gear doors occupy a proper position;

— the nose leg well doors are closed.

When inspecting the fuselage port side, check to see that:

— slip covers are removed from the Pitot-static tubes and plugs are
taken off the static pressure vents;

— there is no oxygen leakage through the oxygen vents;

— the landing lights are intact and tightly fit the light body.

When inspecting the port wing, make certain that the turbopump of
hydraulic system 111 is completely retracted and the aileron trim tabs are
in the neutral position.

Beginning of
in3pection

End of inspec-
fion

FIG, 5. AIRCRAFT WALK—AROUND
INSPECTION ROUTE

When inspecting the port landing gear leg and nacelle, make sure that:

— chocks are placed under the wheels;

— the wheel tyres are not damaged;

— the anti-skid unit detectors and their electric wires are reliably
secured;

— the air pressure in the expansion rod chamber of the engine air
blow-off valve control system is at least 120 kgf/cm?

— the landing gear is iree of mechanical damage;

— the landing gear leg uplock is open.

When examining the port engine nacelle, make sure that:

— the blanking cover is removed from the air intake;

— the covers of the cowlings and access doors are closed;

75




— the blanking covers are removed from the air blow-off ports of the
air blow-off valve casing branch pipes, engine nacelle copling branch pipe
and the oil system drain hole;

— the blanking cover is removed from the intake branch pipe of the
generator cooling system;

— the blanking cover is removed from the jet nozzle;

— the jet nozzle and the exhaust gas shield are free of damage.

When examining the tail fuselage, ascertain that:

— the brake chute container is mounted properly and its locks and
doors are reliably closed;

— the rudder trim tab occupies the neutral position (to be ascertain-
ed by the indicator located on the rudder and trim tab trailing edges).

Thereupon, the pilot should examine the fuselage starboard side and
starboard wing, using the reverse procedure.

In so doing, the pilot should make certain that:

— the single-point fuelling system filler cover is closed;

— the protective housing is removed from the ice detector;

— the blanking cap is taken off the evaporator tank drain pipeline;

— the atmospheric air intake used for feeding the cabin ventilation
system at low altitudes is closed; ‘

— the protective cap is removed from the angle-of-attack transmitter
vane. :

4.3. AIRCRAFT INSPECTION BY NAVIGATOR

3. When performing the aircraft inspection before flight, the navigator
should make sure that:

— the radar antenna radome is intact and reliably. closed;

— the cabin glass panels are intact and clean;

— the protective covers are removed from the automatically-integ-
rated sextant caps;

— the aircraft is adequately outfitted with ammunition in compliance
with the assigned flight mission;

— the aerial bombs are properly suspended;

— the fuzes are properly outfitted with delay mechanisms;

— the fuze arming devices or ball-type plugs of the fuze triggering
devices are adequately connected to the fuzes and triggering device
planks.

4.4. AIRCRAFT INSPECTION BY OPERATOR

4. When carrying out aircraft inspection before flight, the operator
should make sure that:

— the aircraft radomes are clean and free of damage;

— the cover is removed from the gun which should be set to the
travelling position;

76




__ the ammunition belt and cartridge link ejection chute are properly
installed;

— the ammunition set is available on the aircraft and the counter
shows the quantity of cartridges in the belt;

__ all access and side doors are properly fitted;

— the switches labelled DRIVE (IIPUBOl), TRAVELLING POSI-
TION (IMMOXOOQHOE MOJIO)KEHUE) and FIRE (OTOHb) on the
switches and circuit breakers box on the contactor control box are turned on;

— the TV sight protective cap is removed (if it is removable);

— the chaff dispensers are loaded with chaffs;

— the HEOH transmitter is tuned to the required frequency and
switched on to operate in the remote control mode.

4.5. INSPECTION AND PREPARATION OF EJECTION SEATS

5. When inspecting the ejection seats, each crew member should make
sure that:

— the ground safety pins on the ejection seat right-hand ejection
preparation handle, in the head of the telescopic firing mechanism, in the -
hatch door squib-actuated jettisoning mechanism and on-the hatch door
air valve are installed in their proper places and the ejection preparation
handles are locked; :

— the oxygen system hoses are free of damage, sharp bends and
squeezing; . '

— the oxygen hose connector of oxygen set K[1-23 is locked and the
oxygen pressure is 150 kgf/em?.

After ‘performing the above inspection, each crew member should
proceed as follows: »

— check the parachute for proper stowage in the seat pan.

CAUTION. NEVER PLACE PILLOWS, PARACHUTE BAGS AND OTHER ITEMS
INTO THE SEAT PAN; ]
— connect the oxygen hose of oxygen set KI1-23 to the hose secured

to the seat;
— connect the KI1-23 oxygen set engagement snap hook to the rip

cord ring;
— connect the snap hook of the KAII-3 combined parachute release

control unit line to the seat pan ring;
— report the accomplishment of aircraft and ejection seat external

inspection to the crew commander;
— put on the headset, crash helmet and fasten the throat microphones.
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4.6. TAKING SEATS AND RAISING THEM TO FLIGHT POSITION

6. Upon taking the ejection seat, each crew member should proceed
as follows:
— put on and fasten the parachute harness;

— fit to size (with the technician’s assistance), fasten and tighten up

the seat belts;

— connect the snap hook of the HA3-7 survival kit line to the ring on
the ilight clothing (with the survival kit packed);

— couple the oxygen mask with the oxygen pressure regulator and
secure the latter to the right-hand strap of the parachute harness by a latch;

— check proper stowage of the oxygen hose;

— connect the corrugated hose of the oxygen mask to the harness by
a special strap;

— check serviceability of the shoulder harness reel mechanism.

The navigator should check the seat pan for easy travel and reliable
fixation in the extreme rear position.

The pilot should make sure that the handle of the mechanism used for
additional fixation of the seat in the flight position and located on the
left side of the seat pan is set to the extreme upper position.

7. Before raising the seats to the operating position, the pilot gives a

command to the aircraft technician to remove the ground safety pins and

start seat raising.
In the process of seat raising, the operator should proceed as follows:

— open the cock used for supplying air into the radio equlpment
units;

— check proper setting of codes on the interrogator-responder control _

panel;

— turn on all the circuit breakers on the operator’s panel;

— make sure that the seat occupies the extreme upper position by
referring to lighting-up of the white light labelled SEAT IN UPPER
POSITION (KPECJIO B BEPXHEM I1OJIO)KEHHUH);

— check to see that the seat oxygen hose is coupled with the oxygen
hose of the aircrait oxygen system;

— turn on the required electric power consumers by the command of
the crew commander.

8. After raising the seat into the operating position, each crew mem-
ber should couple the headset plug connector with the cord of the inter-
com control box, adjust the position of his seat in height (with the pilot’s
seat pan occupying a normal position, the lower edge of the seat stabiliz-
ing shields should be level with the pilot’s eyes).

Besides, the pilot should proceed as follows:

— fix the seat by lowering the handle, used for additional fixation of
the seat in the flight position, to the extreme lower position.

NOTE. Before lowering the seat and adjusting it in the required position, the
pilot should open the restraint mechanism by placing its handle to the
extreme upper position;
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— check to see that all circuit breakers are cut in on the main circuit
breaker board;
— adjust the pedals to the pilot’s height.

4.7. CHECKING OF OXYGEN EQUIPMENT

9. After raising the seat to the flight position, each crew member
should check:

— absence of oxygen hose bending and pinching;

— reliability of coupling of the seat oxygen set connector with the
aircraft hose;

— opening of the oxygen cock and oxygen pressure in the system,
which should be within 8 to 10 kgi/cm? °

— the quantity of liquid oxygen in the liquid oxygen converters which
should be within 25 to 30 kg. .

CAUTION. THE FLIGHT IS PROHIBITED IF THE PRESSURE IN THE SYS-
_ TEM RISES ABOVE 1.5 KGF/CM? AS SHOWN BY THE OXYGEN
INDICATOR.

NOTE. In the process of taxiing and takeofi the pressure in the system may rise

to 11.5 kgf/em?;

— the position of the control knobs on oxygen set KI1-24M:

the air diluter lever should occupy the “100 % O, position;

the emergency oxygen supply control lever should be set to the CLOSED
(3AKPDbITO) position;

the pressure differential setting handwheel should be screwed all the
way clockwise.

10. Each crew member should check operation of oxygen set KI1-24M
without excessive pressure and at an excessive pressure.

For checking operation of oxygen set KI1-24M without excessive pres-
sure, proceed as follows:

— check the oxygen set for pressure-tightness at rarefaction; to this
end, close the oxygen valve, open the oxygen emergency supply cock and
relieve oxygen pressure to zero (making reference to the oxygen indicator);
close the oxygen emergency supply cock, put on the oxygen mask, close
the holes in the excessive pressure regulator with your fingers and make
an inhalation; if it is impossible to make an inhalation, oxygen set
KI1-24M is considered to be pressure-tight and the oxygen mask, adequa-
tely fitted to the face;

— open the oxygen valve and make sure that the oxygen pressure is
within 8 to 10 kgf/cm?, then make two or three inhalations and exhala-
tions; with the oxygen set operating properly, breathing should be unob-
structed, the oxygen indicator segments should get apart during the
inhalation and come together during the exhalation;

— check operation of the oxygen emergency supply system; to this
end, place the KI1-24 oxygen set emergency supply control lever to the
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OPEN (OTKPbITO) position and make sure that oxygen is supplied into
the mask, then set the lever to the CLOSED (3AKPbITO) position —
oxygen supply into the mask must discontinue.

Each crew member should check operation of oxygen set KIT-24 at
an excessive pressure by using the following procedure:

— check to see that the air diluter lever is set to the “100 % O,” posi-
tion;

— close the holes in the pressure regulator body with the fingers and
rotate the handwheel counterclockwise to build up 300-mm H,O excessive
pressure in the oxygen mask as read off pressure gauge M-1000;

— ‘make two or three inhalations and exhalations; if during in-
halation the pressure gauge pointer is deflected to the left and returns to the
initial position during exhalation, the excessive pressure being relieved to
zero when the holes in the pressure regulator body are opened, oxygen
set KI1-24 is considered to be serviceable;

— turn the excessive pressure setting handwheel all the way clockwise.

CAUTION. OXYGEN SET KI1-24 IS CONSIDERED TO BE UNSERVICEABLE
AND EXECUTION OF FLIGHT IS PROHIBITED IF THE EXCESSI-
VE PRESSURE IS AVAILABLE IN THE OXYGEN MASK, WITH THE
HOLES IN THE PRESSURE REGULATOR BODY OPEN, OR IF IT IS
IMPOSSIBLE TO BUILD UP THE EXCESSIVE PRESSURE (300 MM
H,0) IN THE MASK, WITH THE HOLES IN THE PRESSURE REGU-
LATOR CASING CLOSED. :

4.8. INSPECTION OF CABIN AND ITS PREPARATION FOR FLIGHT BY PILOT

1 1. When inspecting the cabin (Figs 6, 7 and 8), the pilot should proceed
as follows: :

— make sure that the cabin is free of foreign objects;

— check presence of tables of corrections to the airspeed indicator and
barometric altimeter;

— turn on the aircraft intercom system;

— make sure that the nose-wheel steering mechanism is disengaged;

— check proper setting of the pedals to fit the pilot’s height and
reliability of pedal fixation in the neutral position before unlocking of
the control surfaces.

CAUTION. IT 1S FORBIDDEN TO ADJUST THE PEDALS IN FLIGHT;

— make sure that the crew members have taken seats at their working
stations (the lights, showing that the navigator and operator have abando-
ned the aircraft, are dead);

— unlock the rudder and ailerons and check reliability of fixation of
the control surface locking lever in the rear position;

— check position of the landing gear emergency extension valve lever
as well as position and locking ol the static and Pitot pressure selector
valves;
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— cut in the circuit breakers on the additional board;

__ turn on inverter [10-500 and check radio set PCHY No. 1 when powe-
red from this inverter (with inverters [10-6000 turned off);

— give a command to the operator to turn on inverters I1T-1000LL
and TO-6000 (if there is no power supply from the ground power
source);

_ make sure that the bomb release lever is secured by the safety pin and
locked, with the mains deenergized, and that the switches labelled
TURN ON FOR EMERGENCY ARMED RELEASE (ITPX ABAPUAIHOM
CBPOCE HA B3PblB BKJIIOUH) and EMERGENCY BOMB RELEASE
(ABAPUAHDBI CBPOC BOMB) are capped, locked and sealed;

— turn on radio sets PCUY Nos | and 2 and check the internal
and external communication systems for proper operation;

__ check the navigator’s and operator’s aircraft abandoning light indi-
cation system;

— turn on the magnetic recorder and set the AUTO TRIG — CONT
OPER (ABTOIIYCK — HEMPEPBIBHASl PABOTA) switch on the control

" panel to the CONT OPER (HETMPEPbIBHASI PABOTA) position. This

should be accompanied by coming-on of the ILLUM (ITOACBET) and
RECORD (3AIMUCD) lights, which testifies to magnetic recorder readiness
for operation; on completing the check, turn off the magnetic recorder
and set the INTERCOM — THROAT MIC (CIY — JIAP) switch to the
INTERCOM (CITY) position;

—_ turn on the PB — YM radio altimeter and check it for proper
operation;

_ check to see that the pointers of all cabin instruments are set to the
initial position and zero the altimeter pointers; make sure that the baromet-
ric pressure scale readings do not differ from the actual pressure at the
airfield level by more than =2 mm Hg, with due account of elevation
(depression) of the aircraft parking site relative to the runway and ambient
air temperature;

__ with the navigator’s assistance, check indication of the radio station
relative bearing on course indicator HKI1-4 during operation of automatic
direction finder APK-11.

CAUTION. TAKEOFF [S_PROHIBITED IF THE READING DISCREPANCIES
EXCEED *2 MM HG;

__ with the operator’s assistance, check operation of the radar illu-
mination warning unit (CI[1O); to this end, turn the STATION
(CTAHLIMS) switch to the ON (BKJ1.) position and the SOUND (3BYK)
and SECTORS (CEKTOPbI) switches, to the ON (BKJIIOUEHO) position;
turn on transmitter P-1 or IIPC fire control radar and depress the
CHECK (ITPOBEPKA) button on the radar illumination warning unit cont-
rol panel; this is accompanied by operation of the audio and light indication
system which should get cut out after release of the CHECK button;

__ turn on the landing control system and select the airfield channel on
the control board;
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— make sure that the ANTI-SKID UNIT (ABTOMAT TOPMO30B)
switch is set to the ON (BKJTIOUEH) position and locked, the aileron
switch labelled IICT occupies the neutral position and the ACT RUD
(ACT — PH) switch is placed to the AUTO {(ABTOMAT) position;

— check to see that the air conditioning system switches occupy the
initial position; the switches should be set as follows: the PTBK switch — to
the neutral position, the APJ] switch, to the NORM (HOPM.) position,
the PRESSURE RELEASE (CBPOC JABJIEHHUSI) switch, to the OFF
(BbIK/1.) position and closed with a red cap;

— set the PRESSURIZ (HANIIYB) switches (of the port and star-
board engines) to the LESS (MEHDBIE) position; release the switches
aiter keeping them in this position for at least 90 s;

— set the LOW ALT VENTIL (BEHTUJISILI. HA MAJIbIX BbICO-
TAX) switch to the CLOSED (3AKPbIT) position and keep it in this positi-
on for 5 to 6 s; place the CROSS-FEED EVAPOR (KOJIbLEB. HCIIA-
PHT.) switch to the COLD (XOJ1.) or HOT (I'OP.) position, depending on
the ambient air temperature;

— check operation of the engine shut-off lever latches and reliability of
their fixation in the START (3AIYCK) position and then shift them to
the SHUT-OFF (OCTAHOB) position;

— make sure that the engine control levers are smoothly shifted
and reliably fixed in any position while the YIPT fuel-control unit
lever position indicator pointers follow the motion of the engine control le-
vers;

— make sure that the caps of the afterburner emergency cut-out
switches are provided with easily broken locking arrangement;

— make sure that the air pressure in the system is at least
120 kgi/em?; '

— make sure that the glass wiper control switch is set to the OFF
(BBIKJTIOYEHO) position and the wiper speed selector switch, to the
START (ITIYCK) position;

— make sure that the pedal and control wheel column disengagement
lever is locked;

— check to see that the switches used for retraction and extension
of the landing gear and flaps occupy the neutral position; depress the
LAMP CHECK (KOHTPOJIb JIAMI1) button to check serviceability of the
landing gear retracted-position lights; '

— make sure that the takeoff/landing lights control switch is set to the
RETRACTED (YBPAHDI) position;

— with the aircraft technician’s assistance, check deflection of the rud-
der, ailerons and their trim tabs to full angles, then set the trim tabs

to the neutral position by referring to lighting-up of the indicator
' lights on the trim tab control panel and the left aileron trim tab synchroniza-
tion board;

— make sure that the emergency fuel dumping cocks are set to the
OFF (BBIKJTIOUEHO) position and locked:
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— turn on the switch labelled STAND-BY GYRO HORIZON
(PE3EPBHBIF AT'/l); the time required for the gyro horizon to come
to the working state does not exceed 1.5 min;

— set the I1I1 BCIIK-1 switch to the upper position;

— depress the ROLL (KPEH) button — the LIMIT RH ROLL (IIPE-
JIEJI. TIP. KPEH) and VG FAILURE (OTKA3 TB) lights will come to
illuminate on the annunciator; when the button is released, the lights should
come out (the LIMIT LH ROLL (ITPEIEJI. JIEB. KPEH) light may
come on for a short period of time);

— depress the PITCH (TAHTAX) button — the LIMIT LH ROLL
(TTPEJLEJI. JIEB. KPEH) light will come to illuminate on the annunciator;
when the button is released, the light should go out (the VG FAILURE
(OTKA3 I'B) light may come to illuminate for a short period of time);

_ set the switch to the lower position and lock it by a safety
guard;

— turn on the electric turn indicator switch and, on expiration of 2 or
3 min, depress the edge of the instrument board (trying to turn it around

" the vertical axis as far as the shock absorbers permit) to make sure that

the QY turn indicator pointer has deflected from its intermediate position;

— make sure that there are no air bubbles in the slip indicator
damping fluid; '

— turn on the MVG (LI'B) circuit breaker, depress the master
vertical gyro fast slaving button located on the flight director indicator
and make sure that the roll and pitch indicators on the indicator have
assumed the zero positions;

— turn on the flight-and-navigation system and MVG (LI B) switch of
the ALY feel simulator controller;

— set up the “CIT” or “CBOJl” mode on control panel- 11y-30
and the COMMAND BARS (KOMAHIHBIE CTPEJIKH) switch, to the ON
(BKJIKDYEHO) position;

— set the assigned zero course on combined course indicator HKI1-4
and navigator’s indicator YUI-1; in this case, the command bar of the
combined course indicator should be located in the centre;

— with the navigator’s assistance, check correspondence of the course
indicator readings to those of the navigator’s indicator; the present course
indicator on the combined course indicator should follow the magnitudes
preset by the navigator accurate within *1.5°;

— by manipulating the course selector on control panel TT1Y-1, set up the
course of 30° and then 330°; in this case, the lateral-motion command
bar on the flight director indicator should deflect to the leit and then to
the right;

— set the switch on control panel T1Y-30 to the “CIT” position and
check operation of the course zone indicators by deviation of the pointers
and operation of the warning flags; check and adjust the course pointer
electric zero by depressing and rotating the knob labelled BALANCE —

-+ZERO CHECK (BAJIAHC — KOHTPO/1b HYJISI) on control panel M-50;
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— check locking of the bottom and emergency hatch doors jettisoning
lever in the initial position;

— check to see that the hatch door jettisoning master handle and
the handle of the cock used for bleeding air from the pedal and control
wheel actuating cylinder are set to the initial position and locked;

— check the brake chute release knob safety cap for easy opening
and lock it;

— having ascertained that the control surfaces are unlocked, check the
hydraulic booster engagement levers for easy travel and reliable fixation
in all the three positions; this done, set the levers to the OFF position.

CAUTION. NEVER ENGAGE THE HYDRAULIC BOOSTERS WITH THE AIR-
CRAFT CONTROLS LOCKED;

— check the position of the engagement lever of hydraulic system HI;
the lever should be set to the OFF (BBIKJIIOUEHO) position; the
pressure in hydraulic system III should be at least 150 kgi/cm?;

— make sure that the rudder and aileron hydraulic booster emergency
cross-feed valve switches are turned off and closed by red caps;

— turn on the fire protection system;

— turn on the fuel quantity measuring automatic control units and
check proper indications of the fuel quantity gauges and setting of the
engine fuel flowmeter in compliance with the aircraft fuelling;

— turn on the fuel equalizer and, on expiration of 20 to 30 s, ascertain
its normal operation and opening of the cross-feed valve by illumination of
the indicator lights; the check over, turn off the fuel equalizer and
make sure that the cross-feed valve has been closed by referring to extinc-
tion of the indicator light;

— successively turn on the fuel pump manual control switches (place
the AUTO — MAN (ABTOM. — PYUH.) switch to the MAN (PYUH.)
position) and check their normal operation by lighting-up of the indicator
lights;

— set the paired switches of the stand-by pumps of tanks Nos 2and 7
on the fuel system electric board to the upper position; in this case,
the booster pumps should not get engaged and their lights should not
come on.

CAUTION. IF THE LIGHTS OF THE BOOSTER PUMPS OF TANKS NOS
2 AND 7 COME ON, GIVE A COMMAND TO THE AIRCRAFT
TECHNICIAN TO SWITCH OVER THE PUMPS TO THE GENERA-
TORS. DO NOT START THE ENGINES BEFORE PUMP SWITCH-
OVER;

— set the AUTO — MAN (ABTOM. — PYUH.) switch to the AUTO
(ABTOM.) position and ascertain normal operation of the fuel system
automatic control units by referring to lighting-up of the indicator lights
in compliance with the actual fuel load.
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4.9. INSPECTION AND PREPARATION
OF CABIN FOR FLIGHT BY NAVIGATOR

12. When inspecting the cabin and preparing it for flight (Figs 9, 10
and 11), the navigator should proceed as follows:

— give the cabin entrance hatch closing command;

_ check locking of the lower and upper hatch door jettisoning hand-
les; :

— perform visual inspection of the cabin to make sure -that it is
free of foreign objects;

_ check availability of all the equipment;

__ ascertain that the bombing equipment controls, knobs and scales of
the optical bombsight are set to the initial position;

_ ensure that the casings of separate units and the glass panels are
free of damage;

__ check availability and fitness of compass deviation cards, quadran-
tal error curves as well as the KYC indicator and altimeter correction
tables (Figs 12 and 13);

__ turn on all the circuit breakers;

__ connect the navigator’s working table interlocking system;

__ connect the headset to the intercom system and check its operation;

— with the pilot’s and operator’s assistance, check the internal and
external communication systems and aircraft abandoning light indication
system,;

__ check operation of the bombing equipment warning and indication
system;

_ make sure that inverters [10-6000 and IIT-1000LL are turned on;

_ turn on all the navigation equipment;

_ set the barometric pressure and ambient temperature on the
YBIII navigator’s altitude indicator;

_ check to see that the pointers of all cabin instruments are set to the
initial position, zero the altimeter pointers; in this case, the readings
of the barometric pressure scale should not differ from the actual
airfield barometric pressure by more than =2 mm Hg, with due account
of elevation (depression) of the aircraft parking site relative to the
runway and- of the ambient temperature.

CAUTION. TAKEOFF IS PROHIBITED IF THE DIFFERENCE IN INSTRUMENT
READINGS EXCEEDS +2 MM HG;

— wind up the aircraft clock and set the exact time;

— check operation of the gyro horizon; to this end, depress the
CAGE (APPETHWP.) button for at least 5 s and turn on switch ATB-3.
The time required for the gyro horizon to start running in the operating
mode does not exceed 1.5 min. ‘

13. With the pilot’s assistance, check operation of the compass system.
To this end, proceed as follows:

_ set the STAND-BY GYRO (3AIACH. TA) switch to the MS (MK)
position;
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— set zero magnetic declination on the navigator’s indicator and
erection mechanism, make sure that the CS SLAVING (KC KOPPEKLIHSI)
switch on the pilot’s instrument board is set to the ON (BKJ1.) position;

— place the mode-of-operation switch on the control panel to the
MS (MK) pesition, the gyro unit switch, to the MAIN (OCH.) position
and the NORTH — SOUTH (CEBEP — IOI') switch, to the NORTH
(CEBEP) position (if flight is to be performed in the northern hemisphere);
using the LATITUDE (IIMPOTA) knob, set the local latitude;

-- energize the compass system; 3 to 5 min later, depress the
SLAVING (COIJIACOBAHHUE) button and compare the gyromagnetic
heading readings on the scales of the navigator’s indicator (¥YLI),
gyromagnetic and celestial heading indicator (YT'A) with those on the
scales of the pilot’s combined course indicator (HKIT) and gyromagnetic
and celestial heading indicator, with the gyro unit switch set to the MAIN

(OCH.) and STAND-BY (3AIl) positions (the discrepancy in heading
indications should not exceed *1.5°);

— set the mode-of-operation switch to the DG (I'TIK) position and
compare the readings of gyro heading on the scales of the navigator’s
indicator and pilot’s combined course indicator; ’

— check input of an-optional gyro heading (with the COURSE
SELECTOR (3AJIATUMK KYPCA) knobs turned to the right, the magni-
tude of the gyro heading displayed by the navigator’s indicator and pilot’s -
combined course indicator should increase);

— set the mode-of-operation switch to the MS (MK) position; depress
the SLAVING (COT'JIACOBAHHUE) button and make sure that the read-
ings given by the compass system indicators and by magnetic compass
KH-13 correspond to the aircraft ground heading.

14. With the pilot’s assistance, check operation of the APK auto-
matic direction finder. To this end, proceed as follows:

— set the intercom system mode-of-operation switch to the “PK-1”
position, and the mode-of-operation switch on the automatic direction
finder control board, to the ANTENNA (AHTEHHA) position and make
sure that the automatic direction finder is switched on (by coming-on
of the scale illumination lights and deflection of the tuning indicator
pointer);

— check proper tuning of the channels to the radio station frequencies
in compliance with the flight mission and make a respective record
on the control board instruction plate;

— check to see that the APK automatic direction finder can be
smoothly tuned; ‘

— tune to the frequency of the selected radio station, listen to the
call-signs and, having turned the mode-of-operation switch to the COM-
PASS-1 (KOMIIAC I) position, check indications of the RADIO BEARING
(PAIMOIIEJIEHT) pointer on the navigator’s indicator and pilot’s com-
bined course indicator; the RADIO BEARING pointer must read the
magnetic bearing of the selected radio station plotted on the chart (the
discrepancy should not exceed +2°); .
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— check operation of the automatic direction finder in the COMPASS-II
(KOMIIAC-11) mode (the magnitude of the bearing in this mode may
differ from the actual bearing by 180°); with the automatic direction
finder operating in the LOOP (PAMKA) mode, take audial bearings
by using the LH — RH (J1 — 1) switch;

— check proper change-over of control from the navigator’s control
board to the pilot’s control board and back.

15. With the pilot’s assistance, check the short-range navigation and
landing system. To this end, proceed as follows:

— turn on power supply of the short-range navigation and landing
system;

__ set the switch on the intercom system call box to the “PK-2”
position;

— select the number of the channel of the radio beacon to be used;

— set any operating mode except for the LANDING one on the control
board;

— 2 to 5 min after turning on the power supply, listen to the radio

" beacon call-signs. At the same time this should be accompanied by

search and lock-on of the radio beacon; in this case, the lights labelled
RANGE CHANNEL FAULTY (HEUCITPABEH KAHAJI JAJIbHOCTH)
and AZIMUTH CHANNEL FAULTY (HEUCTIPABEH KAHAJI A3UMY-
TA) should go out and the TIIAA-IU direct-reading range and azimuth
indicator should read the radio beacon azimuth and range;

— calibrate pulse duration by using the AZIMUTH ZERO GATE
PULSE (CTPOB HYJISl ASUMYTA) and RANGE ZERO (HYJIb AAJIb-
HOCTH) knobs; :

— compare the readings of the navigator’s direct-reading range and
azimuth indicator with those of the similar pilot’s indicator.

16. Check the radio altimeter. To this end, proceed as follows:

— set the mode-of-operation switch to the CALIBR (KAJIUBP.)
position;

—as soon as the LOCK-ON (3AXBAT) light comes on, depress
the MEMORY PASS ([POIIYCK [IAMYTb) button; in this case,
the pointer of indicator ¥B-25A should deflect to the “2000-m” mark
after each depression of the button;

— place the mode-of-operation switch to the CHECK (KOHTPO/J1b)
position; in this case, the LOCK-ON (3AXBAT) light should come
on and the altitude indicator should read the altitude put down on
control board LI1Y-25A.

17. Check the Doppler ground speed and drift meter. .To this
end, proceed as follows:

— turn on power supply of the Doppler ground speed and drift
meter; this should result in coming-on of the MEMORY (IMTAMYATD),
115V (115 B), PRESS (JIABJ.) lights and on expiration of 1.5
to 2 min, of the READY ('OTOBH.) light;
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— turn on the IRRAD (M3JIYU.) switch (the IRRAD light
should come on), depress the switch labelled MAN CTL (PYYH. [TPHUB.)
to the RIGHTWARD (BITPABO) or LEFTWARD (BJIEBO) position
and make sure that the drifit angle has been changed respectively;
in this case, the IRRAD (M3JYU.) light should keep flickering;

— set the “a” knob on the control panel of the HBA automatic
bomber navigation equipment to zero and make sure that the
drift angle pointer on the JTUCC-1 meter is within = 10°.

Turn on the power supply of the astrotracker, automatic bomber
navigation equipment and set the required data (in compliance with
the flight mission) on the astrotracker and automatic bomber naviga-
tion equipment scales.

4.10. INSPECTION OF CABIN AND ITS PREPARATION
’ FOR FLIGHT BY OPERATOR

18. When inspecting the cabin. (Figs 14 and 15), the operator
should proceed as follows:

— make sure that the cabin is free of foreign objects;

— check to see that the lower and emergency hatch door jetti-
soning handles are locked in the travelling position;

— with the pilot’s and navigator’s -assistance, check the internal
and external communication over the USW radio set and intercom system
and lighting-up of the ABANDON AIRCRAFT (HOKHHb CAMOVJIET)
inscription on the annunciator;

— ascertain that the shut-off valve of the entrance hatch door
pressurization system is set to the CLOSED (3AKPbITO) position;

— check the pressure gauge reading to make sure that the
hatch door jettisoning system is filled with air; the pressure should
be at least 120 kgf/cm?;

— check to see that the ground power supply sources are connected
to the aircraft mains and give a command for their cut-in;

— chech voltage of the storage batteries under load (the voltage
should be at least 24 V);

— turn on the 27.5-V ground power supply;

— refer to the voltmeter to check voltage of the ground power
supply sources and aircraft mains; to this end, successively set the
voltmeter switch to the PAII-1, PAIl-2 and A/C MAINS (BOPTCETbD)
position; in this case, the voltage should be within 27.5 to 28 V,

— make sure that the circuit breakers on the electric power supply
board are turned on;

. — successively turn on inverters [10-6000, [IT-1000 and check
their voltage which should be 114 to 115 V and 34 to 38 V, respecti-
vely.

NOTES: 1. It is allowed to energize inverters [10-6000 irom the ground power

source only if they are supplied from power units AIlTA-35-2
and AITA-50.

. Hlumination of white lights testifies to cut-in of the main inverters:

o
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— turn on the HEOH transmitter and YC-8 receiver;

— perform visual inspection of the control panels of the HEOH
transmitter, YC-8 receiver, fire-control radar and TV sight;

— make sure that the units of the radio and radar sets are
reliably secured and cables are connected to them;

_ check control of the HEOH transmitter and YC-8 receiver from
the remote control panels;

— check tuning of the PCUY command radio stations;

_ check to see that the gas protection system is filled with
carbon dioxide (by reference to the pressure gauge readings);

— check to see that the gun barrel accumulated rounds correction
is adequately set on unit OAT3; the correction should be set as
follows:

at 0 to 1000 accumulated rounds — 0;

at 1000 to 1300 accumulated rounds — 10 m/s;

at 1300 to 1500 accumulated rounds — 20 m/s;

— using the charge temperature scale on unit JAT3, set the am-
* bient temperature corresponding to the anticipated flight altitude;

— turn on the interrogator-responder and set the respective codes
on its control panel.

4.11. STARTING OF ENGINES AND CHECKING OF SYSTEMS
AND EQUIPMENT WITH ENGINES RUNNING

4.11.1. Preparation for Engine Starting

19. Before starting the engines, the pilot should turn on the
magnetic recorder and dictate the date, time, his surname, the number
of the flight mission and the aircraft board number, then he should
turn off all the electric power consumers, leaving only inverter
[10-500, command radio set PCHY, intercom system, magnetic recorder
" and engine instruments energized.

Using the intercom system, the pilot should inquire the crew
members and the aircraft technician about their readiness for engine
starting.

In response to the pilot’s engine start readiness inquiry, the
navigator should turn off all the electric power consumers (except for
the light signalling and lighting systems at night) and report his
readiness for starting the engines to the pilot; the operator should
check the voltage of the aircraft mains under load, turn off all the
electric power consumers (except for the light signalling and lighting

systems at night) and report the normal voltage and his readiness -
for starting the engines to the pilot.

20. Upon receiving the reports from the crew members and aircraft
technician on their readiness for engine starting, the pilot should
request the flight control officer for permission to start the engines.




On obtaining the engine starting clearance, the pilot must do the
following: :

— apply the parking brakes;

— make sure that the pointers of the engme instruments are
set to the initial positions;

— make sure that the lights indicating operation of the compressor
air blow-off valves and the HP-7 pump inlet fuel pressure are
alive;

— turn on the fire protection system; to this end, set the switch
on the fire protection system control board to the SUPPLY (ITHUTA-
HHE) position and check - operation of the first-shot fire-extingui-
sher readiness indication system;

— check the position of the engine anti-icing system valve; if
the ambient air temperature is +5°C and lower, turn on the engine
anti-icing system; to this end, turn the valve control handle to
the ON (BKJIIOYEHO) position;

— extend the air intake lips; to this end, place the ENGINE AIR
INTAKES (3ABOPHHWKH OABUTATEJIEH) switch on the starting control
panel to the EXTENDED (BbIIBHUHYTbI) position; check the position
of the air intake lips by coming-on of the amber caution lights on
the pilot’'s instrument board and by the report of the ground
aircraft observer;

— set the AUTO — MAN (ABTOMAT — PYYHOE) switch on the fuel
system control board to the MAN (PYUHOE) position;

— open the fuel shut-off cocks; to this end, place both FUEL
SHUT-OFF COCKS (ITOKAPHbIE KPAHbI) switches on the fire pro-
tection system control board to the OPEN (OTKPbLITO) position
(check opening of the fuel shut-off cocks by coming-on of the green
indicator fights on the control board);

— throw up the paired switches of the stand -by pumps of tanks
Nos 2 and 7 on the fuel system electric control board;

— make sure that the throttle control lever is set against the
IDLE (MAJIbIA T'A3) stop.

4.11.2. Starting and Run-Up of Engines

21. The engines may be started both from the ground electric
power sources and from the aircraft storage batteries (internal
starting).

To start the engines, use the following procedure:

— make sure that the CRANKING (ITPOKPYTKA) switches of the

- engine and starter are set to OFF (BbIK/TIOUEHO);

— open the exhaust duct shutter of the turbostarter of the engine to
be started; to this end, set the MASTER SWITCH (TJIABHbIH BbIKJTIO-
HATEJIb) toggle switch to the upper position; ascertain opening of
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the shutter by illumination of the SHUTTER OPEN (3ACJIOHKA
OTKPbITA) white light;

— turn on the fuel pump of the engine to be started; to this end,
shift the switch labelled FUEL PUMP (TOTIJIMBHbIFA HACOC) to the
upper position (check to see that the pump has been engaged by
coming-on of the green light indicating operation of the pump of
tank No. 2).

NOTE. When starting the starboard engine on aircraft with tank No. 1, first
open the cross-feed cock;

— open the fuel shut-off cock of the engine being started; to
this end, set the fuel shut-off cock lever on the cabin left-hand panel
to the START (3AIIYCK) position and make sure that it has
been retained by the latch;

— give the “Clear off engines” command to the aircraft technician
over the intercom system;

— on obtaining the “Engines cleared” affirmative, depress the
START (3AIYCK) button and release it on a. lapse of 1 or 2 s;
in this case, the white lamp, indicating the operation of the engine -
starting control panel, will light up on the cabin port console and
the turbostarter will start spinning.

NOTE. In case of emergency takeoff, it is allowed to perform simultaneous
starting of both engines, keeping to the following time intervals between
each depression of the engine START buttons:

3 to 5 s for starting the engines from the ground power source:

— 13 to 15 s for starting the engines from the aircrait storage
batteries (depress the START button of the second engine at the
end of increase of the first engine turbostarter temperature).

22. In the process of engine starting, check the following:

— the initial instantaneous rise of the turbostarter exhaust gas
temperature, which should not exceed 900 °C (at a steady-state
power setting, it should not exceed 760 °C); . '

— the engine exhaust gas overtemperature which should not be
in excess of 660 °C.

CAUTION. DISCONTINUE ENGINE STARTING IF THE TURBOSTARTER AND

ENGINE EXHAUST GAS OVERTEMPERATURE EXCEEDS THE
ABOVE VALUES.

NOTES: 1. Engine starting may be accompanied by flickering of the exhaust
gas overtemperature warning light.
9 Do not make further attempts of engine starting aiter two successive
engine start failures;
__ shut-down of the turbostarter at engine rotor speed of 20
to 21.5% by referring to drop of the turbostarter exhaust gas
temperature.

93




CAUTION: 1. DISCONTINUE THE ENGINE STARTING PROCESS IN CASE
OF TURBOSTARTER DISENGAGEMENT FAILURE (AT ENGINE
ROTOR SPEED BELOW 23%).
2. IT IS ALLOWED TO REPEAT ENGINE STARTING ONLY AFTER
THE ENGINE ROTOR HAS COME TO A COMPLETE STANDSTILL.
TURBOSTARTER SHUT-DOWN IS NOT OBLIGATORY IN THIS’
CASE;

— extinguishment of the light indicating the fuel-regulating pump
inlet fuel pressure (on the instrument board or annunciator);

— extinguishment of the light indicating operation of the engine
starting control panel, which should take place no later than on
expiration of 66 s;

— coming-on of the lights indicating operation of the stand-by
pumps (one light for tank No. 2 and one light for tank No. 7);
after the lights come on, set the FUEL PUMP (TOIJIKBHbIA HACOC)
switch on the engine starting control panel to the OFF (BbIKJ/IIOYEHO)
position;,

— the time of engine acceleration to a speed of 37 9%, which
should be within 70 to 120 s.

23. After the engine has accelerated to idle power, set the master
starting switch to the OFF (BbIKJIIOYEHO) position and make sure
that the turbostarter exhaust duct shutter gets closed by fading-out

'of the shutter position indicator light.

Check engine operation at idle power (the readings-oi the engine’
instruments should be within the limits specified in Table 3).

Upon receiving the aircraft technician’s report on normal operation
of the engine, start the second engine and, after the latter acce-
lerates to idle power, give the commiand to the operator to connect
the generators to the aircraft mains, turn on the inverters, and
disconnect the ground power supply (if the engine was started from
the ground power source).

NOTES: 1. To check the proper operation of pumps of hydraulic systems I and II,
start the engines in an alternate sequence.

2. After starting the engines, check pressure in both hydraulic systems
and boost-charge the hydraulic accumulator of the emergency braking
system.

3. Upon completion of starting of the second engine, the second
indicator lamps are to light up to indicate normal operation of
pumps in tanks Nos 2 and 7.

24. On listening to the operator’s report on cut-in of the generators
and inverters, the pilot should proceed as follows:

— give the “Turn off ground power supply” command to the
aircraft technician;

— turn off inverter [10-500;

— turn on the switches labelled ILS (CIT1), PB—YM, AUDIO
SIGNAL (3BYKOB. CUTHAJ), 3V, Ar[l, CTL AUTO —MAN (¥11-
PABJ1. ABTOM. — PYUH.) by setting to AUTO (ABTOM.), AYACII,
CS SLAVING (KOPPEKLIHS KC), AUTOPILOT (ABTOIIMUJIOT) and
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MVG (LII'B), 1YTh, FUEL QUANTITY GAUGES (TOMNJIMBOMEPDI)
and FUEL CONTROL UNIT (ABTOMAT PACXO/1A TOIUJIMBA);

— at an ambient air temperature below zero, turn on the circuit
breaker labelled OC-1 HEATING (OBOT'PEB OC-1);

— make sure that the fuel system automatic control units operate
properly by illumination of the fuel consumption amber lights and
green lights indicating operation of the pumps in compliance with
the fuelling variant; )

— make sure that all the switches on the engine starting board
are turned off and the ENGINE AIR INTAKES (3ABOPHHUKH [IBU-
FATEJIEN) switch is set to the EXTENDED (BbIIBHHYTbI) position;

— close the engine starting board cover.

Table 6
Engine warm-up rating Warm-up time, min Maximum permissible RPM
according to YMPT indicator, as read off HTI tachometer
divisions indicator, %
28 1 i —
51 : 2 94
NOTES: 1. It is allowed to accelerate the engine to the power setting

corresponding to 28 divisions as read off the YIIPT indicator
without running the engine at idle power.

2. I the light indicating the position of the compressor sixth-stage
air blow-off valve starts flickering, change the position of the
engine control lever until the light stops flickering.

3. Limit the engine speed at power seiting corresponding to 5!
divisions as read off the YIIPT indicator by decreasing the engine
rating against this indicator.

25. Upon receiving the aircraft technician’s report on disconnection
of the ground electric power source and its removal from the
aircraft, the pilot should proceed to warm-up and run-up of the
engines in compliance with the recommendations given in Table 6
and Fig. 16.

When warming up the engine by running at power corresponding
to 51 divisions as read off the YITPT fuel control lever position
indicator, check operation -of the high-altitude equipment. To this end,
proceed as follows:

— observe the readings of the YPBK cabin ventilation air flowmeter
indicator to make sure that there is no air supply with the shut-
off cocks closed;

— at high ambient temperatures, set the CROSS-FEED EVAPOR
(KOJIbLLEB. UCITAPHUT.) and PTBK switches to the COLD (XOJI.)
position, and at low temperatures, to the HOT (FOP.) position; keep
the switches in this position for 20 to 25 s, then place the PTBK

switch to the neutral position; o5
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— check air supply into the cabin from each engine separately
as well as by the PTBK cabin air temperature controller. The check
over, set up the rate of air flow into the cabin within 1 to 2 units
as shown by the YPBK cabin ventilation air flowmeter indicator.

In the process of engine acceleration to higher power settings,
observe fading-out of lights on the instrument board to make sure that:

— the compressor sixth-stage air blow-off valve gets closed at the
engine speed within 71.5 to 73.5 %.

CAUTION. IF THE COMPRESSOR SIXTH-STAGE AIR BLOW-OFF VALVE
INDICATCR LIGHT FAILS TO EXTINGUISH, IT IS_FORBIDDEN
TO INCREASE THE ENGINE SPEED MORE THAN 75 %;

— the compressor fifth-stage air blow-off valve gets closed at the
engine speed within 85.5 to 88 % at +15°C ambient air temperature.

NOTE. If the ambient air temperature differs from the above-mentioned one,
take into account the following: every 6°C temperature decrease
(increase) causes approximately 1 % decrease (increase) of the engine
RPM at the engine speeds exceeding 68 % against the NT3-2 indicator.

After the engine has been warmed up in accordance with the
specified schedule, it is allowed to operate at all power settings.
If the engine is shut down after warm-up running, it should be
warmed up for 3 min when started again irrespective of duration of
the period for which it was inoperative.

If the engine is run for at least 5 min with both compressor
air blow-off valves closed aiter a three-minute warm-up period, it may
be started and accelerated to any power setting at an acceleration
rate, provided it has been kept at a standstill for not over 90 min.

26. During engine run-up, proceed as follows:

— check operation of the exhaust gas limit temperature warning
system; to this end, depress the YPT-23A CHECK (KOHTPOJ1b
YPT-23A) button of the engine under trial and smoothly raise the
engine power till the LIMIT t° (IMTPEAEJIbHAS t°) light comes on;
after engine running at this power for 20 to 30 s, the exhaust gas
temperature should be 470 to 510°C (variation of the engine speed
should not exceed 1 %, i.e., it should be within £0.5 %);

— check engine vibration; the vibration indicator pointer should be
located at the initial section of the scale (from zero to the mechanical
index), the HIGH VIBRATION (BHWBPALIMS BEJIMKA) indicator
light should be dead;

— while smoothly retracting the throttle lever, check the engine
speed at which the compressor air blow-oif valves .get open by
reference to illumination of the indicator lights on the instrument board.

CAUTION: 1. IF THE LIGHT INDICATING OPENING OF THE COMPRESSOR
FIFTH-STAGE AIR BLOW-OFF VALVE FAILS TO COME ON
BEFORE THE ENGINE SPEED REACHES 82 %, DECELERATE
THE ENGINE BY RETRACTING THE THROTTLE LEVER TO THE
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“IDLE” STOP WHILE WATCHING THE EXHAUST GAS TEMPE-
RATURE. SHUT OFF THE ENGINE IN CASE OF ABRUPT
EXHAUST GAS TEMPERATURE RISE AND OTHER SURGE
SYMPTOMS.

2. IF THE LIGHT INDICATING OPENING OF THE COMPRESSOR
SIXTH-STAGE AIR BLOW-OFF VALVE FAILS TO COME ON
AT THE ENGINE SPEED WITHIN 71.5 TO 73.5 %, SMOOTHLY
THROTTLE DOWN THE ENGINE TO IDLE POWER AND,
AFTER LETTING THE ENGINE RUN AT THIS POWER FOR 3 MIN,
SHUT DOWN THE ENGINE;

— at a steady-state power setting, check the engine speed at the
idle power, which should be within 40 to 43 %;

— with the engines operating properly, successively check acceleration
of both engines from idle power to the maximum non-reheat power
setting by smoothly shifting the throttle lever to the respective posi-
tion for 1 to 2 s (without jerks). The time of engine acceleration
should be within 17 to 20 s since the moment of the throttie lever
: motion initiation till the instant the engine gains the maximum speed.
| It is permissible to have 3 % short-time overspeeding of the engine and
| instantaneous increase of the exhaust gas temperature to 630 °C.

; 27. Shut off the engines after their three-minute cooling at idie

| power by shifting the engine shut-off lever to the SHUTOFF (OCTAHOB)

| position. Without waiting for the engine rotor to stop, turn off the

| booster pumps. After the engine rotor comes to a complete standstill,

| close the fuel emergency shut-off cocks.

1 28. Perform engine cranking to remove fuel remainder from the

| engine in case of starting failure. To crank the engine, proceed as

| follows:

| — open the fuel emergency shut-off cock;

| — open the cross-feed cock (when cranking the starboard engine
on an aircraft with tank No. 1);

— check position of the throttle levers (the shut-off lever is set
to the SHUT-OFF (OCTAHOB) position and the throttle lever, to
the IDLE (MAJIbIF T'A3) position);

— set the ENGINE AIR INTAKES (3ABOPHHWKH NBUIATEJIEN)
switch to the EXTENDED (BbLIABHWUHYTbDHI) position;

— set the master starting switch to the upper position;

— throw the FUEL PUMP (TOTIJIUBHbLIA HACOC) switch to the
upper position;

— place the ENGINE CRANKING (ITPOKPYTKA N BHTATEJifl)
switch to the CRANKING (ITPOKPYTKA) position;

— make sure that the turbostarter exhaust duct shutter is open
by illumination of the SHUTTER OPEN (3ACJIOHKA OTKPbBITA) indi-

" cator light;

— depress and release the START (3AMYCK) button; this will
result in coming-on of the engine starting automatic control panel
indicator light;
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— check shut-off of the turbostarter by drop of the turbostarter
exhaust gas temperature;

— check the engine RPM which should be at least 11 % as shown
by the UT3 indicator;

— aiter cranking the starboard engine, close the cross-feed cock.

CAUTION. IT IS ALLOWED TO PERFORM REPEATED CRANKING OF THE
ENGINE ONLY AFTER THE ENGINE ROTOR COMES TO A COM-
PLETE STANDSTILL.

29. Perform turbostarter cranking to remove fuel remainder from
the turbostarter in case of starting failure. To crank the turbo-
starter, proceed as follows: '

— open the fuel emergency shut-off cock;

— set the AIR INTAKES EXTENDED (3ABOPHUKH BbIJIBUHY-
Tbl) switch to the EXTENDED (BbIJIBUHYTDbI) position;

— set the master starting switch to the upper position;

— throw the FUEL PUMP (TOIIJIUBHbIA HACOC) switch to
“the upper position;

— place the TURBOSTARTER CRANKING ([TPOKPYTKA TYPBO-
CTAPTEPA) switch to the CRANKING (ITPOKPYTKA) position;

— make sure that the turbostarter exhaust duct shutter is open
by illumination of the SHUTTER OPEN (3ACJ/IOHKA OTKPbITA)
indicator light;

— depress and release the START (3AIIYCK) button (the electric
motor gets cut out on expiration of 10 to 12 s and the automatic
starting control panel gets disconnected on a lapse of 41 to 47 s
after depression of the START button).

4.11.3. Checking Aileron and Flap-Aileron Control System

30. To carry out the check, proceed as follows:

(a) make sure that the rudder and aileron dry-friction damper lights
are dead with the hydraulic boosters. and FRICTION DAMPER
(IEMIMI®EP TPEHHS) circuit breaker turned off;

(b) make sure that the engine control panel switch labelled
AILERONS — FLAP-AILERONS (3JIEPOHbl — 3JIEPOH-3AKPbIJ1-
KH) is set to the AILERONS (3JIEPOHDI) position and the AILERONS
(3JIEPOHBLI) white lights are alive;

(c) check engagement of the spring feel mechanism and trimming
mechanism with hydraulic system Il engaged; to this end, proceed
as follows:

— set the aiieron hydraulic booster control lever to the ONE SYS-
TEM CUT IN (BKJIIOYUEHA OJHA CHUCTEMA) position and make
sure that the trim tab neutral position indicator light has extinguished
and the aileron feel mechanism neutral position indicator light has
come on; :




— fully deflect the ailerons several times and make sure that
the feel mechanism is engaged by.increase of the forces;
(d) check automatic switch-over of dry-friction damper supply to

'hydraullc system 1I; to this end, proceed as follows:

— set the dry-friction damper (DFD) aileron switch to the MAIN
HYDRAULIC SYSTEM (OCHOBHAYl THIAPOCHCTEMA) position;

- this should resuit in coming-on of the green indicator light labelled

AILERON DFD (ACT 3JIEPOHOB);

— place the dry-friction damper switch to the neutral position,
which should result in extinguishment of the indicator light;

(e) check engagement of the aileron control units, with hydraulic
systems [ and II cut in; to this end, proceed as follows:

— shift the aileron hydraulic booster control lever to the TWO
SYSTEMS CUT IN (BKJIIOUEHDBI 1BE CHCTEMBbI) position; check
deflection of the ailerons with two hydraulic systems cut in.

NOTE. When deflecting the ailerons, make sure that pressure in -hydraulic
systems 1 and H varies, thus testifying to normal operation of the
hydraulic booster;

— check trimming-out of the aileron feel mechanism; the check over,

set the mechanism to the neutral position by referring to lighting-up
of the indicator lamp;

— turn on the aileron dry-friction damper from hydraulic system II;
the forces arising on the control wheel after the dry-friction damper
engagement should not increase;

— turn on the switch labelled AILERON HYDR BOOSTER EMER-
GENCY CROSS-FEED (ABAPHUMHOE KOJIbUHEBAHHUE THAPO-
YCUJIUTEJIS1 3JIEPOHOB) and check to see that the control wheel
is capable of moving; the control wheel forces should increase
to 100 kgf;

— cut out the aileron dry-friction dampers and, by shifting the
control wheel to the right or to the left, make sure that the aileron
dry-friction dampers have got disengaged; in this case, the control
wheel forces will be reduced to the normal level; if the control
wheel forces fail to decrease to the normal level, this is indicative
of an unserviceable condition of the dry-friction dampers;

— place the aileron dry-friction damper switch to the MAIN
HYDRAULIC SYSTEM (OCHOBHA$l THAPOCHUCTEMA) position and
make sure that the dry-friction dampers have got engaged by coming-on
of the DFD (ACT) indicator light and by the increase of the control
wheel forces;

— turn off the switch labelled AILERON HYDR BOOSTER EMER-

- GENCY CROSS-FEED (ABAPUAHOE KOJIbUEBAHHE THAPO-

YCUJIUTEJIY SJIEPOHOB) and check deflection of the ailerons;
(f) check change-over of control to the flap-ailerons; to this end,
proceed as follows:
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— make sure that the flaps are completely retracted;

— set the ailerons to the neutral position;

— place the switch labelled AILERONS — FLAP-AILERONS (3JIE-
POHbI — JIEPOH-3AKPbIJIKH) to the FLAP-AILERONS (3JIEPOH-
3AKPDIJIKH) position and start the stopwatch; this should result in
fading-out of the AILERONS (3J1EPOHDbI) white indicator lights and
coming-on of the FLAPS blue indicator lights on expiration of 20 to 27 s;

— check operation of the flap-ailerons while deflecting the control
wheel through full angles; the flap-ailerons should be deilected
smoothly, without jerks and stoppages;

— set the aileron-flaps to the neutral position;

— place the switch labelled AILERONS — FLAP-AILERONS to the
AILERONS position; this should result in extinguishment of blue in-
dicator lights and coming-on of white indicator lights on a lapse
of 20 to 27 s.

CAUTION. NEVER CHECK CONTROL OF FLAP-AILERONS BY DEFLECT-
ING THE CONTROL WHEEL WITH THE HYDRAULIC BOOSTER
DISENGAGED;

— make sure (by the aircraft technician’s report) that deflection -
of the control wheel is accompanied by adequate deflection of the
ailerons while flap-ailerons are motionless;

— set the switch labelled AILERONS — FLAP-AILERONS (3JIE-
POHbI'— 3JTEPOH-3AKPbIJIKH) to the AUTO (ABTOMAT) position
(on aircraft with automatic change-over of control from the ailerons
to flap-ailerons and back); this should be accompanied by illumination
of the white indicator lights;

(g) make sure that the change-over switches of the rudder and
aileron hydraulic booster emergency cross-feed cocks are turned off
and closed by red caps, the switch of the aileron dry-friction dam-
pers occupies the MAIN HYDRAULIC SYSTEM (OCHOBHAS$ T'HOPO-
CHUCTEMA) position and the aileron dry-friction damper green indicator
light is alive. .

4.11.4. Checking Rudder Control

31. To carry out the check, proceed as follows:

— make sure that the landing gear nose wheel steering control
is turned off;

— make sure that the switch labelled RUDDER DFD CHANGE-
OVER TO HYDR SYST I (IEPEKJIIOUEHHE ACT PH HA I TC)
is set to the AUTO (ABTOMAT) position.

NOTE. With the rudder dry-friction damper control switch set to the AUTO
(ABTOMAT) position, the electrical system of the rudder dry-iriction
damper will be prepared for automatic engagement of the rudder
dry-friction damper for hydraulic power supply from hydraulic system I
which is cut in when pressure in hydraulic system Il is reduced
to 100 kgf/cm? and lower:
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— set the rudder hydraulic booster control lever to the position
labelled ONE SYSTEM CUT IN (BKJIIOYEHA OJHA CHCTEMA)
and make sure that the lights indicating the neutral position of
the rudder feel mechanism and dry-friction damper have come on and
that the trim-tab light and abnormal conditions annunciator labelled
FIRE (IO AP) and DFD (CT) have extinguished; :

— give the following command to the aircraft technician: “De-
press the nose wheel uplock indication system limit switch”;

—- fully deflect the rudder several times; ascertain operation of
the indication system annunciator labelled RUDDER DEFLECTED BY
MORE THAN 7° (PH OTKJIOHEH BOJIEE 7°) or RUDDER DEFLEC-
TED BY MORE THAN 5° (PH OTKJIOHEH BOJIEE 5°) and engagement
of the flight artificial-feel mechanism (By increase of the pedal forces);

— give the “Release the limit switch” command to the aircrait
technician;

— shift the rudder hydraulic booster control lever to the BOTH
SYSTEMS CUT IN (BKJ/JIIOYEHbI OBE CHCTEMBI) position and
check deflection of the rudder with both systems engaged.

NOTE. When deflecting the rudder, make sure that there is variation of
pressure in the systems as indicated by pressure gauges of hydraulic
systems | and 1I, which testifies to normal operation of the rudder
hydraulic booster;

— check trimming-out of the rudder feel mechanism, then set it
to the neutral position by referring to coming-on of the indicator
light;

— turn on the switch labelled RUDDER HYDR BOOSTER EMER-
GENCY CROSS-FEED - (ABAPUHAHOE KOJIbUEBAHUE THWIOPO-
YCHUJTHUTEJIS PH);

— check to see that the pedals can move in both directions;
the pedal forces should rise to 125 kgf.

NOTE. The possibility of moving the pedals with ‘slight effort, with the
cross-feed cock turned on, testifies to an unserviceable condition
of the dry-friction damper or rudder hydraulic booster cross-feed cock;

— shift the switch labelled RUDDER DFD CHANGE-OVER TO HYDR
SYST I (TEPEKJIIOUEHUWE ACT PH HA 1 TC) to the EMERG RUDDER
DFD ON (ZICT PH ABAP. BKJIIOU.) position; as a result, the pedal
forces should increase to 200 kgf, which testifies to operation of the
rudder dry-friction damper from hydraulic systems II and I;

— change over the switch labelled RUDDER DFD CHANGE-OVER TO
HYDR SYST I to the AUTO (ABTOMAT) position and, by observing the
decrease of pedal forces to 125 kgf, make sure that the rudder dry-
friction damper has got connected to hydraulic system II.

NOTE. The 125 and 200-kgi forces are given for reference only.
They are not subject to checking;

— turn off the switch labelled RUDDER HYDR BOOSTER EMER-
GENCY CROSS-FEED (ABAPMMHOE KOJIbUEBAHHUE THIAPOYCH-

JJUTEJIS PH) and check deflection of the rudder.
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4.11.5. Checking Horizontal Stabilizer Control

32. Check horizontal stabilizer control from the hydraulic systems,
with both engines running at power settings not less than 30 divisions
against the fuel control lever position indicator. " When checking horizon-
tal stabilizer control, mind that the stabilizer deflection rate is limited
by the maximum operating rate of the stabilizer hydraulic booster.
(5 to 6 deg/s when operating from one hydraulic system and 10 to
12 deg/s when operating from two hydraulic systems); therefore, it is
not allowed to sharply move the control wheel, applying excessive forces
to it, especially when the control whee!l is moved in the direction of the
trimmed-out position since the increase of forces on the control wheel is of no
avail in_ raising the said stabilizer deflection rates but leads only to
increasing the hydraulic booster feedback load.

CAUTION. AT SUBZERO TEMPERATURES, PROCEED AS FOLLOWS:

— SET THE HORIZONTAL STABILIZER HYDRAULIC BOOSTER
CONTROL VALVE LEVER TO THE “TWO SYSTEMS CUT IN”
POSITION; :

— USING THE TRIMMING MECHANISM, SET THE HORIZONTA
STABILIZER TO THE “MINUS 8°" POSITION AS SHOWN BY
THE STABILIZER POSITION INDICATOR;

— WARM UP THE HORIZONTAL STABILIZER HYDRAULIC BOOS-
TER; TO THIS END, FOUR OR FIVE TIMES SMOOTHLY DEF-
LECT THE CONTROL WHEEL BACKWARD TO THE STABILIZER
POSITION OF MINUS 11° AGAINST THE STABILIZER POSITION
INDICATOR AND SMOOTHLY RETURN THE CONTROL WHEEL
TO THE TRIMMED-OUT POSITION;

— SET THE CONTROL WHEEL TO THE ZERO POSITION AS
SHOWN BY THE STABILIZER POSITION INDICATOR;

— SET THE HORIZONTAL STABILIZER HYDRAULIC BOOSTER
CONTROL VALVE LEVER TO THE “OFF” POSITION.

33. To check horizontal stabilizer control, proceed as follows:

(a) check electric control of the stabilizer control electric actuator by
doing the following:

— deflect the horizontal stabilizer from the zero trimmed-out position
to the position corresponding to “minus 3°” of the stabilizer position
indicator scale (the time of stabilizer motion does not exceed 5 s);

— check to see that horizontal stabilizer deflection corresponds to the
stabilizer position indicator readings and aircralt technician’s report.

NOTE. 1t is allowed to deflect the stabilizer on the ground by the stabilizer
control electric actuator no more than three times through +3° angles from
any trimmed-out position;

(b} check horizontal stabilizer deflection when controlled from the
hydraulic systems, for which purpose proceed as follows:
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— set the hydraulic booster control valve lever to the ONE SYSTEM
CUT IN (BKJIIOYEHA OIHA CHCTEMA) position:

— check operation of the trimming system, to this end, using the
trimming mechanism switch, deflect the horizontal stabilizer to the
MINUS 10° (MHUHYC 10°) position as shown by the stabilizer position
indicator, then return it to zero and set to the MINUS 8° (MHHYC 8°)
position;

— check the horizontal stabilizer deflection rate, with the stabilizer
controlled by one hydraulic system; to this end, defiect the control wheei
fully backward and return it to the trimmed-out position (the time of
control wheel and stabilizer deflection to the trimmed-out position is 2 s);

— set the hydraulic booster control valve lever to the TWO SYSTEMS
CUT IN (BKJIIOYEHDbI IBE CUCTEMbI) position;

— check the horizontal stabilizer deflection rate, with the stabilizer
controlled by two hydraulic systems; to this end, smoothly deflect the
control wheel fully backward and return it to the trimmed-out position
(the time of control wheel and stabilizer deflection to the trimmed-out
position is 1 s);

(c) check deflection -of the horizontal stabilizers to the extreme
positions and smoothness of system operation by reference to the stabilizer
position indicator; to this end, proceed as follows: ;

— smoothly move the controf wheel all the way backward: in so
doing, see that the stabilizer is deflected to the extreme position (from
minus 17° to minus 19° against the stabilizer position indicator);

— return the control wheel to the trimmed-out pesition;

— apply the control wheel all the way forward; in so doing, see that
the stabilizer deflects to the extreme position (+ 1° against the stabilizer
position indicator);

— by relieving the forces applied to the control wheel, provide its
smooth return to the trimmed-out position (minus 8° as read off the stabili-
zer position indicator).

34. Check the neutral position of the extensible rods of the pitch damper
and stability automatic controller. To this end, proceed as follows:

— enable both channels of the pitch damper (PD) and stability auto-
matic controller (SAC); the PD (IAT) red lights should go out and the
SAC (AY) light should go on illuminating;

— check to see that the BI1O PITCH (TAHTAX BI1O) handle is set
against the white mark;

— make sure that the switch labelled STABILITY AUTOMATIC CON-
TROLLER NORM — EMERG (ABTOMAT YCTOMYHUBOCTH HOPM. —
ABAP.) is set to the NORM (HOPM.) position and closed by a red cap;

— give the “Depress the limit switch” command to the aircraft
techmcxan the depression of the nose leg uplock limit switch should result
in" extinguishment of the SAC (AY) red warning light and coming-on of
the CITH stability automatic controller and pitch neutral setting system
green indicator light and nose leg uplock red warning light;
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— apply the control wheel all the way backward; as a result, the
horizontal stabilizer should deflect to the previously checked extreme
position as shown by the stabilizer position indicator;

— return the control wheel to the trimmed-out position;

— apply the control wheel all the way forward from the trimmed-
out position; as a result, the horizontal stabilizer should deflect to the
extreme position (4 1° against the stabilizer position indicator);

— by decreasing the control wheel force, ensure smooth return of the
control wheel to the trimmed-out position.

CAUTION. TAKEOFF IS PROHIBITED IF THE EXTREME POSITIONS OF THE
HORIZONTAL STABILIZER FAIL TO ALIGN WITH THE DISABLED
AND ENABLED CHANNELS OF THE PITCH DAMPER AND STABI-
LITY AUTOMATIC CONTROLLER (THE PITCH DAMPER AND STA-
BILITY AUTOMATIC CONTROLLER ARE UNSERVICEABLE).

NOTE. It is allowed to turn .on/off the first and second channels of the pitch
damper and stability automatic controtler only with the stabilizer control
electric actuator circuit breaker labelled MYC turned on, stabilizer hydraulic
booster engaged and hydraulic system pressure available.

35. Check pressure in the hydraulic systems, with the rudder, ailerons
and hydraulic stabilizer simultaneously moved within the = (5—6)° range
from the trimmed-out position. To this end, make two or three simulta-
neous reversals of the rudder, ailerons and horizontal stabilizer within the
above-indicated range of angles and determine pressure in the hydraulic
systems. The pressure in each hydraulic system should drop but it should
be no less than 150 kgf/cm?. Set the horizontal stabilizer into the position
corresponding to minus 4° against the stabilizer position indicator.

NOTES: 1. To check proper deflection of the control surfaces, the pilot should
refer to the reports of the ground observer.
2. It is allowed to simultaneously check the ailerons and rudder
from one and two hydraulic systems in turn.

4.11.6. Checking Feel Simulator Controller (AIY), Control Wheel
Travel Rate Limiter (OC), Damper /12K, Pitch Damper (IT),
Stability Automatic Controller (AY) and Stability Automatic
Controller and Pitch Neutral Setting System (CITH)
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36. To check the feel simulator controller (AY) and control wheel
travel rate limiter (OC), proceed as follows:

— turn on the AJLY switch; in this case, the green indicator light on the
right-hand electric board should come on.

NOTE. The moment of feel simulator controller engagement may be marked by
short-time (not in excess of 0.5 s) coming-on of the AYACII light; k

— apply the control wheel backward; shifting of the control wheel
through 80 mm from the trimmed-out position is accompanied by engage-
ment of the feel simulator controller spring, creating the additional forces
across the control wheel, which causes the AYACII indicator light to come
on;

_ — release the control wheel and make sure that it freely moves in
the forward direction; the AYACIT indicator light should fade out.

NOTE. 1f the moment of feel simulator controller cut-in is immediately followed
by engagement of the feel simulator controller spring, check the angle of attack
againsi the AYACII indicator (the AYACIT indicator angle-of-attack transmit-
ter vane may be set to any position during aircraft parking) and give
a command to the ground observer to lower the vane;

— check engagement of the control wheel travel rate limiter; to this
end, proceed as follows:

quickly shift the control wheel forward from the trimmed-out position
and then backward until the feel simulator controller comes into action;
the rise of the feel simulator forces is percepted in direct proportion to the
control wheel travel rate;

return the control wheel to the trimmed-out position.

37. To check damper 12K, proceed as follows

— turn on the roll and yaw dampers;

— set the following transmission ratios on the BITO transmission
ratio unit: 4 for the roll channel, 7 to 8 for the yaw channel or with respect
to white marks;

— open the cap of the switch labelled ROLL, YAW — PITCH, SAC
(KPEH, KYPC — TAHT'AXK, AY) on the damper indicator panel (TIKI)
and place the switch to the ROLL, YAW (KPEH, KYPC) position;

— open the cap of the damper spring-return switch labelled UP —
DOWN (BBEPX — BHM3) and press the switch upward; as a result,
the rudder should deflect to the left, and the left-hand aileron, upward
(which must be reported by the aircraft technician); concurrently, the in-
dicator pointers should deflect upward to the reference mark;

— depress the damper UP — DOWN switch downward; this done,
- the rudder, ailerons and damper indicator pointers should deflect in the op-
posite direction (perform this check two or three times);

— release the spring-return switch; as a result, the rudder, ailerons and
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damper indicator pointers should return to the neutral position, which must
be reported by the aircraft technician.

CAUTION. WHEN REVERSING THE “UP — DOWN” SWITCH ON THE DAMPER
INDICATOR PANEL FROM ONE EXTREME POSITION TO THE
OTHER ONE, KEEP THE SWIiTCH IN THE NEUTRAL POSITION FOR
AT LEAST 3 S AND IN THE DEPRESSED POSITION, FOR NO
LONGER THAN 5 S.

38. To check damper II2K, pitch damper, stability automatic controller
as well as of the stability automatic controller and pitch neutral setting
system, proceed as follows:

— place the switch labelled ROLL, YAW — PITCH, SAC on the damper
indicator panel to the PITCH, SAC position; '

— depress the UP — DOWN damper spring-return switch to the UP
(DOWN) position and take the readings of the stabilizer position indicator
to make sure that the horizontal stabilizer has deflected by 1.6 to
2.9°. in this case, the T1, T2 and AY stability automatic controller pointers

* of the damper indicators should go up (down) to the reference marks;

— release the UP — DOWN damper switch and observe the readings
of the stabilizer position indicator to make sure that the horizontal
stabilizer has returned to the MINUS 4° position and the Tl, T2 and
AY stability automatic controller pointers of the damper indicators occupy
the neutral position;

— open the cap of the stability automatic controller and pitch neutral
setting system unit spring-return switch labelled UP — DOWN;

— simultaneously depress the damper switch labelled UP — DOWN
and similarly labelled switch of the stability automatic controller and
pitch neutral setting system unit to the UP position; as a result, all the
three indicator pointers should deflect up to the reference marks, the
pitch damper and stability automatic controller cut-out indicator lights
should be dead; release the switches — the pointers of the damper indicator
should return to the neutral position;

— simultaneously depress the damper switch labelled UP — DOWN
and similarly labelled switch of the stability automatic controller and pitch
neutral setting system unit to the DOWN (BHH3) position; as a result, all
the three indicator pointers should deflect down to the reference points,
the pitch damper and stability automatic controller cut-out indicator lights
should be dead; release the switches — the pointers of the damper indicator
should return to the neutral position;

— simultaneously depress the damper switch labelled UP — DOWN to
the UP position and similarly labelled switch of the stability automatic
controller and pitch neutral setting system unit to the DOWN position;
as a result, the pointers of the damper indicator should deflect upward and

immediately return to the neutral position; the red warning lights of
the pitch damper and stability automatic controller first and second
channels should come on;
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— release the spring-return switches, turn off and again turn on the
switches of the first and second' channels of the pitch damper and

stability automatic controller; as a result, the red warning lights of the
first and second channels of the pitch damper and stability automatic
controller should fade out;

— simultaneously depress the damper switch labeiled UP — DOWN to
the DOWN position and similarly labelled switch of the stability auto-
matic controller and pitch neutral setting system unit to the UP position;
as a result, the pointers of the damper indicator should deflect down and
immediately return to the neutral position; the red warning lights of the
first and second channels of the pitch damper and stability automatic
controller should come on;

— release the spring-return switches, turn off and again turn on the
switches of the first and second channels of the pitch damper and
stability automatic controller; as a result, the red warning lights of the
first and second channels of the pitch damper and stability automatic
controller should go out;

—— once or twice alternately depress the damper switch labelled UP —
DOWN to the UP and DOWN positions and ascertain sound operation of
the pitch damper and stability automatic controller;

— give a command to the aircraft technician to remove the latch from
the nose wheel uplock limit switch; as a result, the green lights labelled
CINH and ALY should fade out and the red warning light labelled AY
should come on to indicate disengagement of the artificial feel simulator
(ALY), stability automatic controller (AY) as well as of the stability au-
tomatic controller and pitch neutral setting system (CITH):

— successively depress the damper switch labelled UP — DOWN to
the UP and DOWN positions to make sure that the stability auto-
matic controller (AY) pointer of the damper indicator remains neutral
while the T1 and T2 pointers deflect to the reference marks;

— release the damper switch labelled UP — DOWN and close the caps
on the damper switches labelled UP — DOWN and similarly labelled
switches of the stability automatic controller and pitch neutral setting unit;

— with reference to readings of the stabilizer position indicator, make
sure that the horizontal stabilizer is set to the MINUS 4° (MMHYC 4°)
position and the damper indicator pointers are neutral.

4.1 l;’{. Checking of Equipment by Navigator

39. After engine starting, the navigator should proceed as follows:
— inquire the operator for availability of the 28-, 115-, 36- and 208-V
- voltages;

— turn on all the instruments and equipment required for execution of
flight;

— close the bomb bay doors by the aircraft technician’s command:;

— check availability of bombs and serviceability of the bombing equip-
ment signalling system;
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— make sure that the bomb bay doors and camera bay doors are
closed;

— turn on power supply of the astrotracker, introduce the star
Greenwich mean time (tgmt) into the computer and make sure that the
introduced time magnitude is automatically set in by referring to the
motion of scale Sgmr; check correctness of the initial data introduced
into the computer;

— turn on the HBA automatic bomber navigation equipment and set the
coordinates of the first waypoint on the scales of the waypoint coun-

ters, the departure airfield coordinates on the scales of the present
coordinate counters and the coordinates of the first radar marker on the
scales of the X ar mkr» Yrdr mkr,» counters;

— set airfield coordinate Y on the computer scale and turn on the
switch labelled SLAVING FROM ABNE (KOPPEKLIMS OT HBA);

— if the luminary bodies are visible, tune the astrotracker and
turn on the TRACKING (CJIE)KEHHE) switch;

— make sure that the selector handles on the autopilot control
panel are set to the middle position.

NOTE. 1f the selector handles on the autopilot control panel are deflected from
the initial position, the autopilot will fail to be engaged;

— make sure that zero magnetic declination is set on the scales of
the navigator’s indicator (¥LHI) and slaving unit (KM);

__ set the mode-of-operation switch on the compass system control

" panel to the MS (MK) position and slave the main and stand-by gyro

units; all the indicators, except for pointer “A” on the gyro-magnetic and
celestial heading indicator, should read the magnetic heading of the
parking site;

_ enable the magnetic slaving of the stand-by gyro unit;

— set the compass system mode-of-operation switch to the DG (I'TIK)
position;

— select the great-circle course by using the astrotracker or COURSE
SELECTOR (3AJIATUHUK KYPCA) knob.

4.11.8. Checking of Equipment by Operator

40. After engine starting, the operator should proceed as follows:

— check the voltage of each generator (the voltage should be within 28
to 28.5 V); if the voltage is higher or lower than that specified, adjust it;
if the voltage is lower than 25 V, report the necessity of engine
shut-down to the pilot;

— successively turn on all the generators and turn off the ground
power supply source;

__ connect the aircraft storage batteries to the aircraft mains;
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— turn on inverters I10-6000 Nos 1 and 2 and inverter ITT-1000LL
and take the readings of the ammeters to check distribution of current

between all the generators; when high current loads are applied, see to it
that the generator load does not exceed 600 A;

— check the voltage of inverters [10-6000 Nos | and 2 (the voltage’
should be within 114 to 115 V);

— use a voltmeter to check operation of stand-by inverter [10-6000
when successively connected instead of main inverters [10-6000 Nos 1|
and 2;

— check voltage of main and stand-by inverters I1T-1000L1 (the
voltage should be within 34 to 38 V);

— turn on the AC generators; this done, the red warning lights
should come on to extinguish within 6 s; this testifies to normal connec-
tion of the generator to the mains; the normal generator voltage should be
within 204 to 208 V at the engine RPM of 40 to 42 9% and higher;

— check voltage of all electric power sources by reference to the
indicators and report operation of the electrical equipment to the pilot;

— make sure that the airing system supply valves of the HEOH radio
transmitter, JWCC Doppler ground speed and drift meter, PCUY radio
set, PB-25A radio altimeter and [TPC-3 fire-control radar are open;

— turn on power supply of the fire-controf radar and TV sight, HEOH
radio transmitter, YC radio receiver and CI1O radar illumination warning
unit; ’

— establish a two-way communication with the flight control post in the
keying mode (if it is stipulated by the flight plan);

— by referring to the pressure gauge readings, make sure that the
hatch door jettisoning system is filled with air (the pressure should
be at least 120 kgf/cm?);

—turn on the CP30 interrogator-responder and check proper setting of
codes on the CP30 interrogator-responder control panel.
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5. FLIGHT PERFORMANCE
5.1. CREW OBSERVATION DUTIES

41. To prevent aircraft collision with obstacles on the ground and in
flight, all crew members must observe the surrounding air (ground)
space and timely and duly report the detected obstacles to the pilot.
The observation should be conducted continuously since the moment of

aircraft taxiing-out from the parking site. Distribution of the observation
sectors for each crew member is given in Fig. 17.

FIG. 17. DISTRIBUTION OF OBSERVATION SECTORS AMONG
r CREW MEMBERS

When observing the surrounding ground or air space, pay attention to
the following:

— when taxiing-out from the aircrait parking site, keep an eye on the
taxiing aircraft, passing-by trucks, different obstacles and ground person-
nel;

— when airborne, watch the aircraft joining the group and those flying
in close proximity to your own ‘aircraft, especially the aircraft
flying at the same altitude on collision courses; the observation report

should contain the sector in which an aircraft is detected as well as
the aircraft type, altitude, flight direction and distance.

111




When flying in IFR conditions, the air crew members should carry out
observation with the help of the PAIDOH and [IPC radar stations,
CP30 interrogator-responder and the CIIO radar illumination warning
unit. The navigator and operator should report to the pilot a target
appearing in the scanning zone, the distance to the target, the sector
in which the target is detected as well as the target flight altitude and
direction. ‘

5.2. COMMAND RADIO COMMUNICATION AND INTERCOM PROCEDURES

42. In all flights within the airfield zone, beginning irom the moment

of engine starting, all crew members should maintain VHF radio commu-
nication, for which purpose:

— the communication switch on the pilot’s interphone control box
should be set to the VHF (YKP) or ADD R/SET (IP) position while the
INTERCOM — RADIO (CHY — PAIHO) switch should occupy the
RADIO (PAIHO) position;

— the navigator’s and operator’s communication switch should be
placed to the VHF (YKP) or ADD R/SET (IP) position while the
INTERCOM — RADIO switch should occupy the INTERCOM position;

— the RADIO (PAIHO) and COMMON (OBLIAfl) volume controls
on the interphone control boxes of all crew members should be set to the’
extreme right-hand position.

43. Two-way command radio communication with the flight control
officer should be maintained by the pilot while the navigator and operator
should operate in the receiving mode only.

To establish interphone communication with the crew members, the pi-
lot should depress the INTERCOM (CI1Y¥) button, and the navigator
and operator, the CONFERENCE CALL (HUUPKYJIAPHbIA BbI3OB)
buttons.

The above-described communication procedure should be maintained
during en-route flights when the aircrait is within the airfield zone and
in formation flights.

After departing from the initial waypoint and obtaining the {light mis-
sion execution clearance from the flight control officer in an en-route
flight, the operator (on the pilot’s permission) should change over to HF
radio communication in accordance with the flight mission and communica-
tions plan.

44. In emergency cases presenting a threat to the flight safety, all
the crew members should change over to VHF radio communication
(by setting the INTERCOM — RADIO (CI1Y — PAHO) switch to the
RADIO position) and maintain communication with one another via the
VHF radio set, which makes it possible to simultaneously monitor com-
municationts with the control tower and other air crews.
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Concurrent operation of the HEOH HF radio transmitter and PCHY
radio receiver on frequencies multiple to those of the HF radio transmitter,

the HF transmitter operation may be monitored at the output of the VHF
radio receiver, thus disturbing normal reception conditions.

5.3. PREPARATION FOR TAXIING-OUT AND AIRCRAFT TAXIING

45. Prior to taxiing out, the pilot should proceed as follows:

— listen to the reports of the crew members that the entrance doors
are closed and make sure that his entrance door is closed, too;

— give the following command to the operator: “Pressurize cabin, turn
on pressurization system” and obtain the command execution afiirmative
from him; on receiving the “Pressurize cabin” command, the operator
should set the entrance door pressure-sealing lever to the OPEN (OTKPbI-
TO) position and check to see that the pressure in the door rubber seals
rises to 2.7—3.2 kgi/cm? within 22 to 25 s;

— make sure that the pressure in the main and booster hydraulic

'systems is normal (203 to 220 kgi/cm? with the pointers free of

vibration) and that all the three hydraulic booster cut-in valves occupy the
TWO SYSTEMS CUT IN (BKJIIOYEHBI ABE CHCTEMDI) position;

— make certain that the emergency braking hydraulic system is under
pressure; boost-charge the system, if required;

__ check to see that the pitch angle of minus 5° is set on the flight direc-
tor indicator and remote-reading gyro horizon;

— make sure that the AYACTI critical angle-of-attack and g-load warn-
ing unit is not caged by the built-in test button;

— by referring to illumination of the amber lights, make sure that
the air intake lips are extended;

— check the quantity of fuel in the tanks by reference to the fuel
quantity gauge and verify the readings of the flowmeter indicator;

— make certain that the AUTO — MAN (ABTOM.— PYUH.) switch is
set to the AUTO (ABTOM.) position and the fuel automatic control units
operate properly; :

— cut in the fuel equalizer (ALl) and refine the aircraft c.g. position;
if the white light and both green lights labelled FRONT PUMPS ENGA-
GED (BKJIIOYEHBI MEPEIHHUE) and REAR PUMPS ENGAGED
(BKJIIOUEHbI 3AXHHE) or the white light and one green light labelled
REAR PUMPS ENGAGED come to illuminate on the fuel equalizer
control board, taxiing is allowed; if the white light and one green light
labelled FRONT PUMPS ENGAGED are alive, taxiing is PROHIBITED:
on ascertaining the aircraft normal c.g. position, turn off the fuel equalizer;

_ refer to extinguishment of the green indicator light to make sure
that the cross-feed cock is closed;
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— make sure that the switches of the feel simulator controller (ALY)
and master vertical gyro (LIT'B) are turned on, and the ALY controller
green light is dead;

— make sure that the damper switches are turned on (the red lights
are dead and the AY stability automatic controller (SAC) light is
alive), the switch labelled SAC NORMAL — EMERGENCY (AY HOP-
MAJIBHO — ABAPHHHO) is set to the SAC NORMAL (AY HOPMA/Jlb-
HO) position and closed by a cap and the transmission ratio unit (BITO)
is set to the transmission ratio by referring to the marks;

— check to see that the switch labelled SUPPLY OF INSTRUMENTS
FROM BATTERIES (ITUTAHUE MPHUBOPOB OT AKKYMYJIITOPOB)
is turned off and capped;

— listen to the operator’s report on cut-in of the CP30 inter-
rogator-responder and correct selection of the codes on the CP30 in-
terrogator-responder control panel;

— obtain the taxiing-out readiness report from the navigator and
operator;

— 'give the following command to the navigator: “Follow pre-taxiing
drill chart” and make sure that the aircraft and crew members are
absolutely ready for taxiing;

— give the command: “Crew, put on your oxygen masks”;

— obtain the taxiing-out clearance from the flight control officer and
the respective signal from the aircrait senior technician; warn the
crew members of the taxiing-out start by giving the “Crew, taxiing”
command.

46. Having ascertained that there are no obstacles on the taxiway,
release the parking brakes. As the aircraft starts rolling, turn on the.
nose wheel steering control mechanism switch and depress the button of
the steering control mechanism to change it over for turning the nose
wheels through 40°.

Steering of the nose wheels in taxiing is controlled by pedals, with the
rudder hydraulic booster engaged. With the rudder hydraulic booster

-disengaged, the nose wheels may be steered but in this case it is necessary to

smoothly apply the pedals as abrupt application of pedals may result in
failure of the nose wheel steering mechanism. »

As soon as the aircraft starts moving, set the throttle levers
to the IDLE (MAJIbIA TA3) position, then check operation of the
nose wheel steering control mechanism by slight application of the pedals
and functioning of the main brakes.

CAUTION. {F THE AIRCRAFT FAILS TO SLOW DOWN WHEN OPERATION
OF THE MAIN WHEEL BRAKING SYSTEM IS CHECKED, USE
THE EMERGENCY WHEEL BRAKING SYSTEM BY PULLING THE
EMERGENCY BRAKE APPLICATION LEVERS ALL THE WAY
BACKWARD. KEEPING THE LEVERS IN THiIS POSITION, SHUT
DOWN THE ENGINES. .
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47. To check serviceability of the AT pitch damper, decelerate the
aircrait by applying the brakes at a taxiing speed of 15 to 20 km/h
until the aircrait noses down. In so doing, keep the control wheel
strictly motionless. If the pitch damper is serviceable, lowering of the
aircraft nose should be accompanied by deflection of the stabilizer position
indicator pointer through 1 to 1.6° down from the horizontal stabilizer
trimmed-out position (depending on the intensity of brake application).
For example, with the horizontal stabilizer trimmed out {set to minus 4°},
the stabilizer position indicator will show minus 5 to 5.6°. The “T1” and
“T2” pointers of the [TKJ1 damper control panel indicator will move down-
ward, and the AY stability automatic controller pointer will remain peutral.

48. Perform taxiing, with the engine running at idle RPM. If the taxi-
way is covered with ice, turn the aircraft by slight deflection of pedals
and by smooth application of brakes. In this case, the taxiing speed
should not exceed 5 to 6 km/h.

NOTE. The taxiing speed is selected by the pilot, proceeding from the specific
situation and from the necessity to provide safety of the airfield traffic.

CAUTION: 1. NEVER TURN THE AIRCRAFT WHEN ONE OF THE LANDING
GEAR BOGIES IS MOTIONLESS.

9. IF THE AIRCRAFT IS BEING TAXIED AT IDLE POWER FOR
MORE THAN 15 MIN, STOP TAXIING AND, WHILE HOLDING
THE AIRCRAFT IN POSITION ON THE BRAKES, RUN THE
AIRCRAFT ENGINES WITH THE COMPRESSOR BLOW-OFF
VALVE CLOSED FOR 1 MIN, THEN PROCEED WITH TAXIING.

While taxiing, check operation of the anti-skid unit. Application of
brakes at a taxiing speed of at least 30 km/h should be accompanied by
flickering of the indicator light. Permanent glow of the indicator light
testifies to failure of the anti-skid unit. 1f this is the case, turn oil the
anti-skid unit, smoothly decelerate the aircraft and report the matter to
the flight control officer. Takeoff with a faulty anti-skid unit is PROHI-
BITED.

When on straight portions of the taxiway, check operation of the
aircraft emergency braking system by slight deflection of the emergency
braking levers; this done, boost-charge the emergency hydraulic accumula-
tor (the pressure should be within 203 to 220 kgf/cm?).

In taxiing at crosswind, the aircraft has a tendency to turn upwind.
However, aircraft turning is easily counteracted by pedal application,
with the nose wheel steering mechanism engaged to 40° operational range.

5.4. PREPARATION FOR TAKEOFF

49. When in the holding area, proceed as follows:

— stop the aircraft on the taxiway 30 to 50 m short of the runway edge;

— extend the wing fiaps to 256°;

— using the trimming mechanism, set the horizontal stabilizer to the
takeoff position corresponding to an angle of minus 8° as read off the
stabilizer position indicator;
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— make sure that the seat locking mechanism is set to the lower posi-
tion. Give the command to pull up'the oxygen masks and change over to
oxygen supply from the aircraft oxygen system when flying at H>4000 m
and in case of variable flight profile;

— give a command to the navigator to follow the aircraft pre-takeoff
drill chart;

— make sure that the channel selector on control panel M-50 in set to
the channel number of the ILS equipment of the departure airfield and check

to see that the localizer pointer is set to its electrical zero;

— make certain that the AILERONS — FLAP-AILERONS (3JIE-
POHbI — 3JIEPOH-3AKPbIJIKH) switch on the aileron control board
occupies the AUTO (ABTOMAT) position and the white indicator lights
are alive;

— refer to illumination of the white indicator lights to make sure that
the aileron and rudder artificial feel mechanisms are neutral;

— check the throtile levers for proper retention:;

— check pressure in the hydraulic systems;

— turn on the windscreen wipers if required;

— check zero setting of the altimeters:

— make sure that the FSC (A/lY), MVG (LU'B) and damper switches
are turned on, and that the SAC NORMAL — EMERGENCY (AY HOP-
MAJIbHO — ABAPWHHO) switch is capped; in so doing, ascertain that
the FSC ON (ALY BKJIIOUEH) green indicator light and CITH SUP-
PLY (IMUTAHHME CITH) green indicator light on the damper indicator
panel as well as the PD ([IT) red warning lights are dead, whereas the
SAC OFF (AY OTKJIIOUEH) light is alive;

— turn on the Pitot tube and angle-of-attack transmitter heating sys-
tems but not earlier than 1 to 2 min before takeoff {irrespective of weather
conditions); ,

— request the line-up clearance from the flight controf officer and the
technician responsible for aircraft inspection;

— when cleared, taxi to the line-up point; prior to braking the aircraft
in the takeoff position, set the pedals to neutral, release the nose wheel
40° range steering button and make sure that the nose wheel steering me-
chanism has been switched over for turning the wheel through 5°.

50. When at the line-up point, proceed as follows:

— apply the parking brakes;

— give the command to the navigator to follow the aircraft pre-takeoff
drill chart;

— set the takeoif heading on the HKI1 combined course indicator and

make sure that the localizer bar is within the indicator centre;
‘ — set the flight regime selector on control panel ITY-30 to the CBOJ] po-
sition and enable the LANDING regime; the localizer bar should be within
the HKIT combined course indicator centre; then, disable the LANDING
regime;

— check operation of the fuel automatic control units.

116




NOTE: When ilying for combat missions, turn on the inert gas system;

—— shift the throttle levers of both engines to the maximum non-reheat
power position and, as soon as the engine RPM reach 85 %, reverse the
ailerons from one extreme position to the other one, deflect the horizontal
stabilizer by applying fuill forward and backward pressure to the control
column, then return the stabilizer to the trimmed-out position; when de-
flecting the ailerons and stabilizer, watch restoration of pressure in the
hydraulic systems and make sure that the feel simulator controller is
not engaged,

— make sure that the aircraft is absolutely ready for takeoff and
inform the crew members on the takeoff readiness in compliance with
the pre-takeoff drill chart;

— restrain the shoulder harness;

— request the takeoff permission from the flight control officer.

51. The navigator should proceed as follows: ’

— check correspondence of readings of the compass system to the
takeoff heading;

— retain the seat pan in the rear position and fasten the salety belts;

— read the respective pre-takeoff drill chart paragraphs by the pilot’s
command;

— check the scope of information received from the pilot by reference
to the pre-takeoff drill chart.

NOTES: 1. When performing takeoffs from airfields located in areas where the
compass system induction flux-gate transmitter features operation insta-
bility (or metal reinforcement of the runway jams to the magnetic field)
and there is no possibility of magnetic slaving, set up the takeoff great-
circle course manually, by using the course selector on control panel T1Y-1,
after aligning the aircrait strictly with the runway centre line. The great-
circle takeoff course should be set by reference to the navigator’s indica-
tor, with the switch set to the MAIN (OCH.) position.

2. When flight is performed in areas where induction fiux-gate transmitter
WU]1-2 features operation instability, do not perform magnetic staving of
the main and stand-by gyro units. . '

The slaving switch of the stand-by gyro unit should occupy the DG
(FTIK) position. Calculate the great-circle takeoff course to be set by
the course selector by using the following formula: -
GCCy/o = THyso — Batd -

3. When it is possible 1o use the astroiracker, subject the compass sysiem
to celesiial monitoring in the holding area. :

5.5. TAKEOFF

5.5.1. Takeoff with Aircraft Mass within 80 Tons

52. Perform takeoff on the aircraft, up to 70 t in mass, at cruising reheat
power, and on the aircraft, 70 t in mass and above, at full reheat power.

Select the required power setting by using the following procedure:

— set the maximum non-reheat power for both engines by simulta-
neous shifting of both throttle levers;
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— check readings of the engine instruments;

— when shifting the throttle levers, make certain that their retention
device is properly adjusted; ’

~— bring one of the engines to a rating corresponding to 84 divisions
on the YTIPT fuel-control unit lever position indicator and check after--
burner enabling by reference to the pressure indicated by the reheat fuel
pressure gauge (the fuel pressure should be at least 14 kgi/cm?),
coming-on of the REHEAT (®POPCAX) indicator light, exhaust gas
temperature and forward-directed jerk of the aircraft;

— set up the same power rating for the other engine;

-- after igniting the afterburner of the second engine, simultaneously
shift the throttle levers of both engines to set the required takeoff power
for both engines; the fuel pressure indicated by the reheat fuel pressure
gauges should be at least 20 kgi/cm? at cruising reheat power and no less
than 40 kgi/cm? at fuli reheat power.

CAUTION: 1. IF THE REHEAT POWER SETTING OF ONE OF THE ENGINES
FAILS TO BE SELECTED AFTER THE SECOND ATTEMPT, DIS-
CONTINUE THE TAKEOFF AND CLEAR THE RUNWAY.

2. IF THE AIRCRAFT HELD BY THE PARKING BRAKES STARTS
MOVING DURING ENGINE ACCELERATION TO REHEAT PO-
WER, SHIFT THE THROTTLE LEVERS OF BOTH ENGINES TO
THE “IDLE” POWER SETTING. NEVER PERFORM TAKEOFF UN-
TIL THE CAUSE OF TROUBLE S DETECTED AND THE LAND--
ING GEAR WHEEL TYRES ARE PROPERLY INSPECTED.

NOTES: 1. The pilot has to know the estimated takeoff run and airborne distances,
the minimum decision speed (for the case of failure of one of the engines)
as well as location of obstacles along the takeoff line and the direction for
a safe turn in case of an aborted takeoff after overrunning the runway.

2. 1f the flaps have been extended by less than 23° or by more than 30°,
the afterburner engagement is accompanied by sounding of the horn
prohibiting the takeof!.

53. The pilot should inform the crew members about the takeoff by gi-
ving the “Taking of{”” command. Release the brakes by simuitaneously reli-
eving the efiort applied to both brake control pedals so as to preclude
aircraft running with partially braked wheels. During the takeoff run, hold
the direction by gentle smooth application of pedals. The wheel brakes
may be used for correcting the takeoff run direction only in case of absolute
necessity onty. '

When performing the takeoff run, pay major attention to holding the
direction, determining the moment of the nose-wheel lift-off initiation and
to assuming the normal pitch angle (within 8 to 9°).

At a speed of 300 km/h, apply a full back pressure to the control column
and keep it in this position until the aircraft starts nosing-up and the nose
wheels clear the runway.

The aircraft unstick speed and nose-wheel lift-off initiation speed versus
the aircrait takeoff mass in standard weather conditions are shown in
Fig. 18.
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FIG. 18. UNSTICK AND NOSE-WHEEL LIFT—OFF SPEED
VERSUS TAKEOFF MASS OF AIRCRAFT Ty-22B

On defining the moment of nose wheel lifting, move the control column
forward at a rate, depending on the pitch angle increase rate, to a position
providing aircrait unsticking at a pitch angle of 8 to 9° (approximately
to the trimmed-out position). The beginning of aircraft nosing-up and the
moment of the nose-wheel lift-off initiation are determined by a change in
the horizon position relative to the cabin glass panel and fuselage upper
lines.

Decrease of the pitch angle during takeoff leads to increase of the takeoff
run and aircraft unsticking speed.

54. During takeoff on the aircraft having the flight mass of 70 to 72 t the
aircraft unsticking takes place in the process of build-up of the takeoff pitch
angle which may be fixed only after aircraft unsticking (during aircraft
acceleration in climbing flight); in case of a higher flight mass, the aircrait
unsticks after build-up and fixation of the normal pitch angle (8 to 9°) by the
pilot when the aircraft attains the required unsticking speed. The aircraft
unsticking speed versus the aircraft takeoff mass is given in Table 7 (for
standard conditions and unstick pitch angle of 8.5°) and in Fig. 18.

Table7
G, t’ 70 75 " 80 85 90 92
yuﬂsmk, km/h 360 370 385 395 405 410
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NOTE. Proceeding from the strength of the {anding gear nase wheels, the maximum
permissible speed of the aircraft at the moment of nose-wheel lift-off should
not exceed 360 km/h.

CAUTION. STOP INCREASING THE PITCH ANGLE [IF THE CRITICAL
ANGLE-OF-ATTACK AND G-LOAD WARNING UNIT OPERATES
DURING TAKEOFF.

55. When airborne, brake the wheels at a height of 10 to 15 m and set
the landing gear and flaps control switches in the retraction position.

The retraction of the nose leg is followed by automatic cut-in of the
feel simulator controller (AY), stability automatic controller (AY) as
well as stability. automatic controller and pitch neutral setting system
(CITH). This is accompanied by coming-on of the FSC (ANY) and CITH
green indicator lights and by fading-out of the SAC (AY) red warning
light.

CAUTION. NEVER PULL BACK THE RETAINER LEVER WITH THE LANDING

GEAR CONTROL SWITCH SET TO THE NEUTRAL POSITION.

Maintain the climb angle at such a level that the airspeed should not
exceed 500 km/h until full retraction of the landing gear and flaps. Use the
stabilizer trimming mechanism to counteract the control column pitch-up
forces rising with airspeed increase as well as due to retraction of the
landing gear and flaps and afterburner disengagement. .

The aircraft takeoff run and unstick speed versus the weather conditions
and aircraft takeoff mass are shown in Fig. 2.

5.5.2. Takeoff of Aircraft with Takeoff Mass Exceeding 80 Tons

56. When preparing the aircraft with the takeoff mass exceeding 80 t
for flight, the pilot should determine the takeoff run and airborne distances
from the nomogram given in Fig. 2 for the actual takeoii conditions and
evaluate the possibility of takeoff, bearing in mind that the unstick speed
is not to exceed 420 km/h. ,

Takeoff of the aircraft with a higher takeoff mass is characterized by
increase of the time period between the beginning of aircraft nose lifting
and the aircraft unsticking. Apply the control column all the way back-
ward at an airspeed of 320 km/h.

Nose wheel lift-off takes place depending on the flight mass at air-
speeds shown in the chart given in Fig. 18. After lilting off the nose
wheels and assuming a 4 to 6° pitch-up angle, maintain this attitude by
forward application of the control column. On attaining the speed which
is 15 to 20 km/h lower than the estimated unstick speed, smoothly as-
sume the takeoff angle by applying the control column backward. The
aircraft unstick will take place at a speed estimated for the given flight
mass.

After unsticking, the airborne aircraft is stable and well controllable.

CAUTION. IT_IS PROHIBITED TO FURTHER INCREASE THE PITCH ANGLE
DURING THE TAKEOFF RUN AND AFTER UNSTICKING iF THE
CRITICAL ANGLE-OF-ATTACK AND G-LOAD WARNING UNIT
OPERATES WHEN THE AIRCRAFT IS BEING BROUGHT TO' THE
120 TAKEOFF PITCH ANGLE ATTITUDE.




5.5.3. Navigator’s Actions During Takeoff

57. During takeoff, the navigator should proceed as follows:

— start the clock mechanism;

_“cut in dead reckoning of the HBA automatic bomber navigation
equipment;

— put down the takeoff time and heading;

— report the attaining of speeds of 150, 200, 250, 300, 350 km/h, take-
off angle achieving speed, unstick speed and the speeds after every 50 km/h
till the moment of full retraction of the landing gear and flaps to the
pilot via the intercom;

— turn on the Pitot tube heater and, if required, the glass heater;

— turn on the Doppler ground speed and drift meter to operate in the

illumination mode;
— turn on radio altimeter PB-25 by setting the switch to the OPERA-

: TlQN_(PABOTA) position;

_ 4urn on the radar to operate in the warm-up mode;
- ake sure that the entire navigation equipment and radar operate

properly.

5.5‘.4. Crosswind Takeoff

58. When performing the crosswind takeoff run, hold the direction by
pedal -application, without using the wheel brakes. If the effectiveness
of the nose wheels and rudder is insufficient, use the wheel brakes.

Perform takeoff at a crosswind component of 6 to 7 m/s in the same way
as in still air. Minor banking of the aircraft which may occur at the moment
of unsticking should be counteracted by slight deflection of the ailerons.

To counteract aircraft banking in the direction of the applied pedal
after aircraft unsticking during takeoff at a crosswind component of 8 to
9 m/s and above, turn the control wheel into the wind while pulling the
control column backward.

The following approximate recommendations may be given as to the con-
trol wheel deflection, depending on pedal application: at a 12-m/s cross-
wind component, keep the aircraft from turning by applying the respective
pedal and turn the control wheel by 25 to 30° in the opposite direction.
This deflection of the control wheel corresponds to 4 to 5° of aileron deflec-
tion. The forces applied to the control wheel in this case will be within 12 to
13 kgf.

After the aircraft clears the runway, keep the aircraft from possible
banking by using the ailerons. Thereupon, gently set the pedals to the
neutral position with simultaneous respective deflection of the ailerons to
balance the aircraft laterally. This done, set the landing gear and flap
control switches to the retracted position.

In the process of climb acceleration, make a corrective upwind turn
by the drift angle magnitude.
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5.5.5. Peculiarities of Takeoff in Weather Minima

59. The flight technique and aircraft crew actions during takeoff in take-
off weather minima are the same as in normal takeoff.

However, takeofi calls for greater caution and high flying accuracy
on the part of the pilot since the takeoff run, aircraft unsticking and its
separation from the ground take place in conditions of limited visibility of
the landmarks. Further climb to a safe flight altitude may be performed
only by reference to instruments in unsteady flight conditions characteri-
zed by variation of the pitch angle and loads applied to the control wheel
and column.

With the aircraft lined up on the runway, the pilot should once again
make sure that the flight and navigation instruments and PB-YM low-
altitude radio altimeter are serviceable, set the 5° pitch angle on the scales
of the TIIT flight director indicator and gyro horizon, then make sure
that the heaters of the Pitot tube, angle-of-attack transmitter, glass panels
and engines are turned on.

During the takeoff run, pay particular attention to accurate holding of
the direction, timely pulling of the control column and assuming the takeoif
pitch angle. After unsticking, make sure that the wings are level and the
aircraft climbs steadily.

Before entering clouds, fully pass to flying on instruments.

On retracting the landing gear and flaps, set up a 10-m/s climb speed
and bring the engines to a lower rating on attaining the airspeed of
700 km/h.

To maintain the assigned airspeed, the control wheel and column
must be moved smoothly and precisely.

Abrupt and excessive application of the control wheel and column may
originate considerable g-loads; overspeeding is also possible in that case.

After breaking through the clouds or climbing to the assigned altitude,
select the required power setting.

5.6. CLIMB
5.6.1. Climb During Circling Flight

60. On attaining the airspeed of 450 km/h, make sure that the ianding
gear and flaps get retracted, then turn off the afterburners of both engines
in succession, set up an airspeed of 500 km/h and trim out the aircraft if
required.

When climbing, check the aircraft attitude and operation of the engines
" by reference to the flight and navigation instruments.

Observe the aircraft behaviour at the beginning of climb to make sure
that the roll, yaw and pitch dampers function properly.

With the stability automatic controller and dampers operating properiy
and transmission ratios set adequately, the aircraft is steady in flight and
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has no tendency to fluctuations in yaw, roll and pitch. However, if the
flight is performed in disturbed atmosphere, especially at low airspeeds,
the aircraft displays roll instability even with the dampers serviceable.
Therefore, it is recommended to avoid overcontrolling the ailerons and

rudder.
On reaching the altitude of 450 to 470 m, start decreasing the ver-

tical climb speed, simultaneously decelerating the engines so as to avoid
inscreasing the airspeed in excess of 500 km/h, and level off the aircraft at
the circling flight pattern altitude.

Check retraction of the landing gear, flaps and air intake lips and in-
form the crew members accordingly. Set the landing gear and flaps con-
trol switches to the neutral position.

5.6.2. Climb in Flying to Maneuvering Area or for Combat Employment

61. Perform climb at maximum non-reheat or reheat power, depending
on the flight mission.

' The optimum climbing conditions for maximum non-reheat and reheat

power settings are as follows:

— 780 to 800 km/h up to 6000 m;

— M = 0.88 to 0.9 from 6000 to 11,000 m;

— M = 1.05 above 11,000 m. .

In flights which are not aimed at attaining the maximum flight range,
climb to an altitude of 7000 m and higher at an airspeed of 700 km/h
(M = 0.9).

After takeoff, retract the landing gear and flaps, without letting the
airspeed exceed 500 km/h. On making sure that the landing gear, flaps and
air intake lips have been retracted, set the landing gear and flaps con-
trol switches to the neutral position. '

CAUTION: 1. IF THE AIR INTAKE LIPS FAIL TO RETRACT AUTOMATICALLY,
TRY TO RETRACT THEM MANUALLY. TO THIS END, SET THE
AIR INTAKE LIPS CONTROL SWITCH ON THE ENGINE STAR-
TING CONTROL PANEL TO THE “ RETRACTED POSITION. IF
THE AIR INTAKE LIPS REMAIN IN THE EXTENDED POSITION,
IT IS ALLOWED TO FLY AT MACH NUMBER NOT EXCEEDING
0.9. IN SO DOING, DO NOT LET THE AIRSPEED EXCEED
750 KM/H. IF THE AIR INTAKE LIPS HAVE BEEN RETRACTED
MANUALLY, AFTER EXTENDING THE LANDING GEAR SET
THE SWITCH TO THE “ EXTENDED” POSITION.

2. NEVER DEFLECT THE RUDDER BY MORE THAN 7° AT AIR-
SPEEDS EXCEEDING 500 KM/H.

Before entering the clouds, check to see that the Pitot tube heater
and the engine anti-icing system are turned on. Proceed to flying only by re-
ference to instruments at steady speed and pitch angle.

62. On attaining airspeed V = 610 km/h, the pilot should make sure
that control has been automatically changed over from the ailerons to the
flap-ailerons (the blue lights are alive and the white lights have extingui-

shed).
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NOTE. Ii the aircraft control system has failed to automatically change over to the
flap-ailerons or if the aircraft-is not equipped with the system used for automa-
tic change-over of the aircralt control from the ailerons to the flap-ailerons,
the pilot should select the flap-aileron control manually, for which purpose
he should set the switch to the FLAP-AILERONS (3JIEPOH-3AKPbIJIKH)
position.

It is allowed to pass from the aileron control to the flap-aileron control
in straight flight at an altitude of at least 500 m, at an airspeed not excee-
ding 750 km/h and Mach number not over 0.9, with the autopilot disenga-
ged and flaps retracted.

For changing over the control, proceed as foliows:

— set the switch labelled AILERONS — FLAP-AILERONS (3JIE-
POHDbI — 3JIEPOH-3AKPbBIJIKH) to the FLAP-AILERONS (3JIE-
POH-3AKPbIJIKH) position; as a result, the white lights should fade out
and blue lights should come to illuminate on a lapse of 20 to 27 s.

On making sure that the aircraft control has been changed over to
the flap-ailerons (which is indicated by illumination of the blue lights),
it is allowed to pass to flying at any permissible airspeed.

CAUTION: 1. NEVER TURN OFF THE AILERON HYDRAULIC BOOSTER IF
FLIGHT IS PERFORMED WITH THE FLAP-AILERONS EN-
GAGED.

2. IF A BANK HAPPENS TQ OCCUR DURING CHANGE-OVER
OF CONTROL FROM THE AILERONS TO THE FLAP-AILERONS
AND BACK, COUNTERACT AIRCRAFT BANKING BY APPLY-
ING THE CONTROL WHEEL IN THE RESPECTIVE DIRECTION
WITHOUT WAITING FOR THE END OF CONTROL CHANGE-
OVER.

62a. When flying at a 2000-m altitude, report pressurization of the
cabin and operation of the high-altitude and oxygen equipment to the
crew commander. '

63. When in climb, check the cabin pressure differential by reference
to the YBI1J cabin altitude and differential pressure indicator (at alti-
tudes exceeding 7000 m the pressure differential should be within 0.38 to
0.42 kgi/cm?). ‘

64. If climb is accomplished at an airspeed of 780 km/h at maximum
non-reheat power, set up a vertical speed of 10 to 20 m/s after full
retraction of the landing gear and filaps and, on attaining the airspeed
of 700 km/h, turn off the afterburner; while making reference to the
gyro horizon and checking the climb conditions by the rate-of-climb
indicator, set up the pitch angle at which the aircraft will attain the
airspeed of 780 km/h with slight acceleration.

When climbing at reheat power, accelerate the aircraft to the airspeed
of 700 km/h by using the above procedure. On attaining the airspeed
of 700 km/h, throttle down the engines to the cruising reheat power (or
keep the engine power unchanged, depending on the flight mission) and
start smoothly increasing the pitch angle to the required level, making
reference to the readings of the gyro horizon and rate-of-climb indicator.
in so doing, gradually increase the airspeed to 780 km/h.
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When levelling off the aircraft at altitudes of up to 7000 m, turn off
the afterburner 300 to 500 m short of the assigned altitude. Smoothly
(with g-load ny = 0.5—0.6), level off the aircraft and select the required
power setting.

65. If climb is performed at an airspeed of 700 km/h, turn off (de-
crease the reheat rating) the afterburner and start increasing the climb
angle at an airspeed of 650 km/h. '

While maintaining the assigned climb airspeed, watch the increase of
the Mach number. On attaining Mach number M = 0.9 (approximately
at an altitude of 7000 m), make sure that the aileron and rudder dry-
friction dampers are engaged by reference to illumination of the green
indicator lights on the pilot's instrument board. Maintain this Mach
number in further climb to the altitude of 11,000 m.

66. 1f an aircraft whose flight mass exceeds 80 t has to climb to an
altitude above 11,000 m, level off the aircraft at an altitude of 11,000 m,
accelerate the engines to the maximum reheat power (if they were running
at cruising reheat rating), accelerate the aircraft to the airspeed corres-
ponding to M = 1.05 and start further climb, maintaining the above
Mach number and engine power. .

CAUTION: 1. IF CLIMB 1S PERFORMED AT REHEAT POWER SETTINGS,
THE CREW MEMBERS SHOULD WELL KNOW THE AIRCRAFT
CEILING CORRESPONDING TO THE GIVEN FLIGHT MASS,
WITH THE ENGINES RUNNING AT MAXIMUM NON-REHEAT
RATING. IF THE AIRCRAFT IS FOUND AT AN ALTITUDE
EXCEEDING THIS CEILING, AND THE ENGINES HAVE BEEN
DECELERATED TO THE MAXIMUM NON-REHEAT POWER
SETTING, DESCEND TO THIS CEILING ALTITUDE OR BELOW.

2. IN FLYING TO THE MANEUVERING AREA AND BEFORE IN-
TERCEPTION OF THE EN-ROUTE FLIGHT COURSE, READ
THE ASSIGNED ALTITUDE AGAINST THE SCALE OF THE
NAVIGATOR'S BAROMETRIC ALTIMETER. TO THIS END,
WHEN FLYING AT THE TRANSITION ALTITUDE (AT LEAST
400 M), THE NAVIGATOR SHOULD SET THE MOVABLE SCA-
LE OF THE ALTIMETER TO DIVISION"*760".

3. THE PILOT SHOULD SET HIS BAROMETRIC ALTIMETER TO
THE STANDARD PRESSURE (DIVISION *760") DURING EN-
ROUTE FLIGHTS AFTER INTERCEPTION OF THE EN-ROUTE
FLIGHT COURSE.

67. For using the ventilation system at altitudes of up to 2000 m,
the pilot {operator) should set the switch labelled LOW ALT VENTIL
(BEHTWJISILIUS HA MAJIbIX BbICOTAX) to the CLOSED (3A-
KPBITO) position and keep it in this position for 5 to 6 s.

Set up air consumption in the cabin to be within 3 to 7 units as shown
by the YPBK cabin air flow indicator.

On obtaining the required cabin temperature close to the preset by
the PTBK pressurized cabin air temperature controller, place the CROSS-
FEED EVAPOR (KOJIbLEB. MCITAPHT.) switch to the COLD (XOJL.)
position and the PTBK switch, to the AUTO (ABTOMAT) position. If the
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automatic temperature control fails to provide the required temperature
in the cabin, change over to the manual temperature control.

5.7. DESCENT

68. Descend from high altitudes, with the engines throttled down
and throttle levers set against the stops corresponding to idle power.
In so doing, when flying at altitudes up to 6000 m, maintain the air-
speed within the range from 500 km/h to the airspeed corresponding
to M = 0.9. At an altitude below 6000 m, keep the descent airspeeds
within 500 to 700 km/h. The maximum gliding range is attained at an
airspeed of 550 km/h.

The vertical speed of descent to an altitude of 2000 m should not
exceed 30 m/s (in case of emergency descent, it is allowed to have
Vy not in excess of 100 m/s). At altitudes from 2000 to 1000 m the ver-
tical descent speed should not exceed 10 m/s, and at altitudes below
1000 m it should not be over 5 m/s.

CAUTION: |. SINCE THE SMALLER POINTER OF THE TWO-POINTER ALTI-
METER 1S PARTIALLY OVERLAPPED BY THE BACK END OF

THE LARGER POINTER, ALTITUDE READING BECOMES DIF-
FICULT AT CERTAIN POSITIONS OF THESE POINTERS; IF
THE PILOT 1S INATTENTIVE, IT MAY EVEN LEAD TO A
+1000-M ERROR; THEREFORE, DURING DESCENT CARE-
FULLY CHEQK THE ALTITUDE FROM 20000 M AND DOWN
OVER THE TERRAIN RELIEF BY REFERRING TO THE TWO-
POINTER ALTIMETER (BIl), RADIO ALTIMETER PB-25A AND
NAVIGATOR’S ALTITUDE INDICATOR INCORPORATED IN
THE AIRSPEED AND ALTITUDE DIRECTOR.

2. IN ALL FLIGHTS, WHEN DESCENDING FROM HIGH AND
MEDIUM ALTITUDES, TURN ON THE PB-YM RADIO ALTIME-
TER AS SOON AS THE ABSOLUTE ALTITUDE OF 2000 M 1S
REACHED.

3. AT H = 2000 M AND BELOW, THE OXYGEN MASK SHOULD
BE IN THE FASTENED POSITION.

Enter the clouds when flying straight on a fully trimmed-out air-
craft. Before entering the clouds, cut in the engine anti-icing system
and make sure that the switches of the heaters of the Pitot tube, angle-
of-attack transmitter and glass panels are turned on.

When descending, the navigator should watch the altitude and,
beginning from the altitude of 1800 m, report the altitude change to the
pilot every 300 m as well as when approaching the circling flight alti-
tude.

In case of bomb release failure on the bombing range, the navigator
should make sure that bombs are suspended from the racks by depress-
ing the button labelled BOMBS SUSPENDED ([TPOBEPKA T1OA-
BECKH BOMB).

Bring the aircrafit to the landing airfield and perform landing ap-
proach, following the directions of the flight control officer.
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While on the transition level after obtaining the clearance for descent
to the circling flight altitude from the flight control officer, all the crew
members should set the airfield pressure on their altimeters and report
the readings of their altimeters to the pilot.

5.8. LANDING APPROACH

5.8.1. General

69. The main methods of performing the landing approach in both
VFR and IFR conditions are an extended rectangular-pattern approach
and approach from the estimated line accomplished with the comprehen-
sive use of radio/radar aids.

The extended rectangular-pattern approach is used for training the
air crews in accomplishment of the takeoff, landing approach, approach
estimation and landing with full-scale or partial employment oi radio/
radar aids in VFR and IFR conditions. S

Fly the aircrait on the final leg in VFR and IFR conditions with the -
comprehensive use of airborne flight director indicators and ILS equip-
ment. It is allowed to descend on the final leg in the clouds or under
conditions of the limited visibility to the altitude which is not lower than
that corresponding to the pilot’s estimated weather minima or airfield
weather minima if it is higher than that of the pilot.

If the aircraift fails to break through the clouds or the approach lights
(red or white flickering lights) have not come in view on attaining the
indicated altitude, the air crew should stop descending, go around,
report the matter to the flight control officer and act according to his
instructions. ’

5.8.2. Extended Rectangular-Pattern Approach with Employment

of ILS Equipment, PCBH Short-Range Navigation and Landing
System (KATET ILS System) and I¥Tb-4 ‘Flight Director
System Instruments '

A. Landing Approach by Referring to Command Bars

70. Proceeding from the runway heading, plan a maneuver for ap-
proaching the outer homing station on the landing course. To approach
the outer homing station, use the altitude assigned by the flight control
officer. The extended rectangular traffic pattern is shown in Fig. 19.

Before approaching the outer homing station, set the mode-of-opera-
tion switch on panel T1¥-30 to the ILS (CI1) or CBOM position, depend-
ing on the radio/radar aids to be used for landing. Place the command
bars switch to the ON (BKJIIOUEHO) position. Using the course
selector on the HKIT combined course indicator, set the landing course.

When performing an ILS (CI1) approach, set the number of the land-
ing channel, corresponding to the given airfield, on control board M-50
and place the switch to the ON (BKJI.) position.
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When performing approach by using the PCBH (KATET) short-
range navigation and landing system, select the landing channel number,
corresponding to the given airfield, on the PCBH system control board
and turn on the LANDING (ITOCAIKA) switch.

71. Using the CHANNELS (KAHAJIbI) switches on the PCBH system
control panel, the navigator should select the PCBH system navigation
channel No. corresponding to the landing airfield. This done, the navi-
gator should make certain that the flight director indicator operates
normally: the localizer zone position bar shows deviation from the
runway centre line and, as the aircraft approaches the glide slope zone,
the glide-slope position bar goes up. When the aircraft enters the glide
slope zone, the glide-slope position bar moves towards the centre, and
when the aircraft passes the glide slope zone, it goes down. The warn-
ing flags should be closed (black field). When passing the outer homing
station, start the stopwatch.

72. The pilot should make sure that the combined course indicator
(HKIT) and flight director indicator (T111) operate normally: the loca-

- lizer zone position bar on the combined course indicator shows deviation

from the runway centre line, and the vertical command bar of the flight
director indicator shows the direction for the corrective turn. When the
aircraft approaches the glide slope zone, the glide-slope position bar and
the command horizontal bar of the ilight director indicator go up and,
as the aircraft enters the glide slope zone, the glide-slope position bar .
and the command horizontal bar of the flight director indicator move
towards the centre and they move down when the glide slope zone is
left behind. The warning flags are closed (black field).

Turn to Crosswind Leg

73. Perform the turn to crosswind leg 1.5 min after passing the
outer homing station when flying on the landing course at the altitude
assigned by the flight control officer and at an airspeed of 500 km/h
with a bank angle of 20°.

1f you are going to perform a circling flight, turn to crosswind leg
after fully retracting the landing gear and flaps and disengaging the
afterburner.

Turn to Downwind Leg

74. When the APK automatic direction finder pointer shows a radio
station relative bearing of 240° in case of the left-hand tralfic pattern
(120° for the right-hand traffic pattern), make a tirn to downwind leg
with a 20° bank angle to intercept the course reverse to the landing one
with due account for the drift angle.
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After turning on downwind leg, descend to the traffic pattern altitude
of 500 to 700 m and maintain the airspeed of 500 km/h.

When abeam the outer homing station, extend the landing gear at an
airspeed not exceeding 500 km/h (landing gear extension takes 12 to
15 s). When extending the landing gear, accelerate the engines without
allowing the airspeed to drop below 480 km/h. After coming-on of the
landing gear extended green indicator lights and restoration of pressure
(as shown by the pressure gauge) in the main hydraulic system (within
20 s), set the landing gear control switch to the neutral position.

CAUTION: 1. WHEN SETTING THE LANDING GEAR CONTROL SWITCH TO
THE NEUTRAL POSITION, NEVER PULL THE RETAINER
LEVER BACKWARD. SHIFT THE LEVER TO THE NEUTRAL
POSITION BY A SINGLE MOTION.

2. AFTER PLACING THE LANDING GEAR CONTROL SWITCH TO
THE NEUTRAL POSITION, ONCE AGAIN CHECK ILLUMINA-
TION OF THE LANDING GEAR EXTENDED GREEN INDICA-
TOR LIGHTS, THEN INFORM THE CREW THAT THE LANDING
GEAR IS EXTENDED.

75. Alter extending the landing gear, check to see that the aircraft
control system is switched over Irom the [lap-ailerons to the ailerons,
the air intake lips are extended, the stability automatic controller, feel
simulator controller and the stability automatic controller and pitch
neutral setting system are cut out. When performing this check, make
sure that:

— the AILERONS (3JIEPOHDI) white lights are alive;

— the anti-skid unit is cut in;

— the pressure in the hydraulic systems is normal;

— the AIR INTAKES EXTENDED (BO3AYXO3ABOPHHUKH
BbIABHHYTbI) amber indicator lights are alive;

— the remaining fuel makes it possible to accomplish landing;

— the FSC (ALLY) green indicator light is dead;

— the SAC OFF (AY OTK/J1.) red warning light is alive;

— the SUPPLY (IINTAHUE) green indicator light is dead; the cir-
cuit breakers on the auxiliary and main control boards are turned on.

NOTES: 1. If in flight the AY stability automatic controller was switched over to
to stand-by operating mode because of failure of the pitch damper, the
stability automatic controller does not get disengaged during landing
gear extension (the red light is dead), proceeding to operate as one
pitch damper channel.

2. If the ALY feel simulator controller fails to get disengaged auto-
matically {the green light goes on illuminating), the pilot must cut it
out manually.

3. I after landing gear extension the control system fails to automati-
cally change over to the ailerons (the white lights are dead), the
pilot should change over the control system to the aileron control
manually, for which purpose he should set the AILERONS — FLAP-
AILERONS (3/IEPOHDI - AJTEPOH-3AKPDBIJIKH) switch to the
AILERONS (3/JIEPOHBIL) position.
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Turn to Base Leg

76. On attaining the radio station relative bearing RB = 230°+DA
in case of the left-hand traffic pattern (RB = 130°+DA in the right-
hand traific pattern), make the turn to base leg with a bank angle of
20° at an airspeed of 500 km/h.

After making the turn to base leg (after closing of the localizer
warning flag) during an ILS (CIT) approach, depress the knob labelled
BALANCE — ZERO CHECK (BAJIAHC — KOHTPOJ/Ib HYJ/ISl) on
control panel M-50 and make sure that the vertical position bar of the
HKIT combined course indicator is accurately zeroed. If required, turn
this knob, when still depressed, to zero the combined course indicator ver-
tical position bar.

When on the base leg, verify the flight course. Turn on the LAND-
ING (TTOCAIKA) switch of the PCBH system if landing approach is
accomplished with the aid of KATET ILS equipment.

Turn to Final

77. As soon as the APK automatic direction finder relative bearing
pointer indicates RB = 285°+DA in case of the left-hand traffic pattern
(RB = 75°+ DA in the right-hand traffic pattern), bank the aircraft at
an airspeed of 500 km/h until the vertical command bar is settled in the
centre of the T flight director indicator and keep the bar within the
black circle limits by slight and smooth movements of the control wheel.
Aircraft turning through 55 to 65° takes place at a permanent bank
angle of 23 to 27° preset by computer B-4. Further flying of the aircraft
until it gets into the localizer equisignal zone is performed by gradual
decrease of the bank angle, which may be accompanied by three or four
deflections of the vertical command bar. At the moments of sharp deflec-
tions of the command bar from the circle centre the pilot should react to
the value of bar deflection but not to its speed.

The turn to final should be commenced at a distance of at least 22 km
from the runway. If the distance is smaller, the flight and navigation
system cannot provide normal interception of the landing line. The op-
timum runway distance at which the turn to final may be started is
22 to 28 km.

If the moment of commencement of the turn to final is determined
correctly and the command bar remains in the black circle centre,
the aircrait enters the localizer equisignal zone 14 to 16 km short of
the runway approach end. While turning, watch the altitude and air-
speed.

If the turn to final is started later, keeping of the vertical command
bar within the T[T flight director indicator centre may result in inter-
ception of the localizer equisignal zone and approach to the runway
centre line from the other side of the equisignal zone.
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If the turn to final is commenced earlier than required, the aircraft
flying with a bank angle of 23 to 27° will turn through 55 to 65° on
its course. If the vertical command bar is further kept in the centre of
the TIT1 flight director indicator scale, the aircraft will recover from the
bank, approaching the runway centre line at an angle of 25 to 35° irres-
pective of the runway distance. When approaching the runway centre
line, proceed keeping the command bar within the indicator scale centre;
as a result, the aircraft will enter the localizer equisignal zone with the
runway heading. In this case, the localizer zone position bar will displace
to the indicator centre.

Check proper interception of the landing course by the aircraft by
reference to the combined course indicator (deviation of the position
bar as well as course and relative bearing readings).

After interception of the landing course, once again make sure that
the localizer and glide-slope warning flags are closed and, while flying
level at an airspeed of 500 km/h, extend the flaps to 20° at a distance
of 18 km from the runway approach end.

78. At airfield traffic pattern altitude exceeding 700 m the aircraft
enters the localizer and glide-slope equisignal zones almost at one and
the same time. In this case, it is recommended to fly by reference to both
command bars so as to prevent getting above the glide slope before in-
tercepting the landing course. Extend the flaps to 20° during descent
immediately after interception of the landing course.

Descent on Landing Course

79. When the glide-slope position bar approaches the first upper
division of the indicator (at a distance of 10 to 14 km from the runway
approach end, with the airfield traffic pattern altitude not exceeding
500 to 700 m), extend the flaps to 35° at an airspeed of 450 km/h and
bring the aircraft into descent while keeping the horizontal command
bar against zero.

While keeping the command bars within the black circle limits, trim
out the aircraft, fly it by reference to the TIIT flight director indicator
and HKI1 combined course indicator. In so doing, watch the flight al-
titude and airspeed.

In the process of flaps extension and after their extension to 35° the
airspeed should gradually decrease. During descent the aircraft is stable.
Correct aircraft deviations from the assigned course by using the aile-
rons. The employment of the rudder brings in these cases the aircraft
into swinging and impairs its controllability.

" The loads imposed on the control column in response to variation
of the airspeed and engine power should be removed by using the
trimming mechanism.

80. When approaching the outer homing station, gradually decrease
the airspeed so as to pass the outer homing station at an airspeed ofi
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400 km/h and at an altitude of 250 m as shown by the two-pointer
altimeter (200 m as read by the low-aititude radio altimeter).

After downward penetration through the clouds or after the approach
lights come in view, take the final landing decision and proceed ilymg
on instruments, checking the flight direction visually.

If the landing approach and its planning do not provide normal
janding of the aircrafit on the ranway, go around from the altitude of at
least 120 m as indicated by the two-pointer altimeter (80 m as shown
‘by the low-altitude radio altimeter) and repeat the landing approach.

81. When performing descent to the inner homing station, pay major
attention to holding the aircraft in the localizer and glide slope zones
and to maintaining the assigned airspeed and flight altitude. Fly by
reference to the command bars until reaching the altitude of at least
100 m as indicated by the two-pointer altimeter (60 m as shown by the
low-altitude radio altimeter). Thereupon, pass to visual flying while
checking the airspeed, altitude and descent glide slope by instruments.

Pass the inner homing station at an airspeed of 370 to 380 km/h
and at an altitude of 100 m as shown by the two:pointer altimeter
(60 m as indicated by the low-altitude radio altimeter). i

NOTE. Here and further in the text, the readings of the two-pointer altimeter and
low-altitude radio altimeter are given without making allowance for their
instrumental and methodical errors for the glide slope of 2.7° as well as
for location of the outer and inner homing stations on one level with the
runway and at a distance of 4 and 1 km from the runway threshold, ac-
cordingly.

After the beginning of the flare-out procedure, perform piloting only

visually by reference to the earth surface or landing lights.

82. The navigator should keep a constant eye on proper accomplish-
ment of the maneuver by the pilot during the landing approach or its
planning. In case of deviations from the assigned parameters, he should
immediately report the situation to the pilot.

NOTE. When the aircraft flies with the landing gear and flabs extended at an
airspeed of up to 500 km/h, the position error correciions do not exceed
AV = 15 km/h for airspeed and AH = 40 m for altitude.

B. Landing Approach by Referring to Position Bars (with command
bars separated) '

83. Landing approach by referring to position bars (with the com-
mand bars separated) is accomplished with the use of localizer and glide
slope beacons. For performing the crosswind and downwind turns as
well as for carrying out the turn to base leg and descent on the landing
course, use the above procedure.

To accomplish the turn to final and intercept the landing course,
with the command bars separated, proceed as follows.
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On attaining the radio station relative bearing of RB = 285°+=DA
in case of the left-hand airfield traffic pattern (RB = 75°=DA in the
right-hand airfield traffic pattern), start accomplishing the turn to final
with a bank angle of 25° at an airspeed of 500 km/h. The required
bank angle involved in the turn is determined by comparing the variation
of the aircraft course with the change in the relative bearing, and after:
the localizer position bar changes its position on the scale of the HKI1
combined course indicator, by correlating the angle to which the localizer
position bar is displaced with the aircraft remaining correction turn to
intercept the landing course.

With the aircraft approaching the centre of the localizer equisignal
zone, the localizer position bar of the combined course indicator will
approach the indicator scale centre. If ‘the aircrait is adequately in line
with the runway, the assigned course pointer should settle against the
stationary index on the indicator casing (at no drift angle) while the
localizer position bar should settle against zero (within the black circle
limits).

On aligning the aircraft with the runway axis, once again make sure
that the localizer and glide slope warning flags are closed and extend
the flaps to 20° at an airspeed of 500 km/h in level flight.

NOTES: 1. If in the process of turning to final 20 to 25° is left to intercept the
landing course and the position bar does not yet change its position
(which is likely as a result of an early start of the turn to final),
rofl the aircraft out of the turn and fly on the intercepted course till
the moment the localizer position bar changes its position. After this
occurs, make a corrective turn to the landing course by correlating
the localizer position bar displacement with the aircraft remaining
correction turn to intercept the landing course.

2. If in the process of execution of the turn to final more than 20 to
25° is left to intercept the landing course, and the localizer position
bar has already changed its position (which is likely as a result of a
late start of the turn to final), it is allowed to increase the bank
angle to 30° to align the aircraft with the runway line.

5.8.3. Landing Approach from Estimated Line with Comprehensive
Use of Radio/Radar Aids

84. To execute the landing approach from the estimated line, the
navigator should calculate the distance from the descent start estimited
line to the landing airfield and flight course and report the calculated
data to the pilot.

When approaching this estimated line, the pilot should request the
clearance for landing from the estimated line from the flight control of-
ficer; on obtaining the descent start line interception clearance, report
this to the flight control officer and start descending.

The vertical and forward descent speeds should be determined pro-
ceeding from the condition of intercepting the estimated line at an air-
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speed of 600 km/h and altitudes of 900, 1200 and 1500 m (depending on
the en-route flight level before the beginning of the descent).

Intercept the estimated line with the use of the APK automatic direc-
tion finder, PCBH short-range navigation and landing system and
PA1OH radar bombsight. ’

At a distance of 20 km before reaching the estimated line, the navi-
gator specifies the flight course after passing the estimated line, the rela-
tive bearing of the outer homing station as well as the range and
azimuth of the initial moment of turning to the landing course.

85. When reaching the estimated line, the pilot should make a correc-
tive turn to the course by the navigator’s command, throttle down the
engines and bring the aircraft into descent, simultaneously decreasing the
forward speed to 500 km/h.

On attaining the 500-m altitude, level off the aircraft and extend
the landing gear 1 to 2 min before starting the turn to the landing
course at an airspeed not exceeding 500 km/h. Turn to the landing
course by the navigator’s command while flying at an altitude of 500 m
and airspeed of 500 km/h. o

When turning to the landing course, follow the indications of the ITI1 -
flight director indicator command bars and localizer and glide slope
position bars. _

After placing the aircrait on the landing course, extend the flaps to
20° at a distance of 18 to 20 km from the runway and at an airspeed
of 500 km/h.

Perform further interception of the glide slope, full extension of the
flaps and landing approach planning by using the procedure specified for
the extended rectangular landing pattern approach.

5.8.4. Extended Rectanguiar Landing Pattern Approach with
Employment of PCBH System

86. For planning the extended rectangular.landing pattern ap-
proach with employment of the PCBH short-range navigation and land-
ing system, it is necessary to determine the slant ranges and azimuths
of the points corresponding to the beginning of the crosswind and
downwind turns as well as that of the turn to base leg and turn to final
at the respective airspeed and bank angle for each airfield.

The pilot should process as follows:

— when cleared for airfield approach, fly to the airfield;

— make the crosswind and downwind turns as well as the turn to
base leg, turn to final when the readings of the direct-reading range
and azimuth indicator become equal to the estimated values;

— after starting the turn to final, select the assigned landing ap-
proach channel and turn on the LANDING (MTOCAIKA) switch;

— enter the glide slope and localizer zones and maintain airspeeds
by using the procedure specified for the extended rectangular landing
pattern ILS approach.
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5.8.5. Landing Approach with Employment of PAAOH Radar
Bombsight

87. The radar bombsight makes it possible to bring the aircrait to
the landing approach course if there are specific radar markers in the
airfield area. For this purpose, the navigator should have the chart
showing the location of the radar markers and indicating their slant
ranges trelative to the points corresponding to the beginning of the cross-
wind and downwind turns as well as of the turns to base leg and
final. Besides, the relative bearings of these points with respect to the
radar marker should be plotted on the chart.

By determining the aircraft fix relative to the radar markers in the
airfield area, the navigator gives the -turn point approach course. The
navigator gives the turn start command, proceeding from the marker
range and relative bearing to this marker. '

After performing the turn to final, perform further landing approach
visually by reference to the landmarks.

Presence of a radar marker within the runway axis considerably
facilitates landing approach with the aid of the radar bombsight which
may be performed at a lower cloud base level. Execution of this approach
is allowed only for the crews based at the given airlield and who have
the charts for landing approach by reference to the radar markers.

5.9. LANDING
5.9.1. Lan.ding with Aircraft Mass of up to 60 Tons

88. On passing the inner homing station, verify the landing estima-
tion and start smoothly reducing the engine RPM so as to have the
airspeed within 360 to 370 km/h by the flare-out start moment.

It is not recommended to increase the engine RPM for verifying the
landing estimation after passing the inner homing station as this compli-
cates the landing process. Do not use the tnmmmg mechanism to per-
form the pull-up.

When maintaining the required glide path of descent, the flare-out
start point should be projected at a distance of 300 to 500 m from
the runway approach end. Taking into account the actual aircrait
landing mass, once again make sure before flare-out that the
airspeed is within 360 to 370 km/h. Increase of the airspeed in excess
of the specified one prolongs the landing distance. 1T IS PROHIBITED
to decrease the airspeed below 360 km/h.

Start the flare-out at a height of 10 to 15 m, gradually de-
creasing the engine RPM to idle power.

When the engines are throttled down, the aircraft acquires a
tendency to increasing the pitch angle, which may result in high-
level flare-out. Therefore, it is necessary to counteract the aircraft
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pitch increase tendency. Stop the flare-out at a height of 1 to 1.5 m.
Do not use the trimming mechanism during the flare-out when
throttling down the engines.

Hold off the aircraft over the ground with a gradual descent so
as to touch down on the main wheels.

CAUTION. DO _NOT FURTHER INCREASE THE PITCH ANGLE IF THE
CRITICAL ANGLE-OF-ATTACK AND G-LOAD WARNING UNIT
OPERATES WHILE LANDING.

NOTE. In the first introductory flights, the pilot usually has an impression
that the touchdown is accomplished from a somewhat higher altitude.
Such an impression is contributed to a considerable length of the fuse-
lage. This should be taken into account; otherwise, the aircraft will
touch the ground at speeds higher than that specified for the touchdown.

Perform landing at a pitch angle of 8 to 9°, which corresponds
to landing airspeeds of 310 to 300 km/h with the aircraft mass
equalling 56 t and 320 to 310 km/h if the landing mass is 60 t.

89. The operator should proceed as follows:

— turn on the TV sight; .

— zero the ocular prism by using the indicators; during the land-
ing roll, keep an eye on deployment of the brake chutes, their inflation

“and release, which should be immediately reported to the pilot.

90. Upon touchdown on the main wheels, counteract possible
bouncing of the aircrait by small forward movement of the control
column. Lower the aircrait nose until the nose wheels touch the

runway and deploy the brake chutes at an airspeed not exceed-

ing 330 km/h.

If the aircrait clears the ground after touchdown, cease further
separation of the aircrait from the ground by adequate ‘application
of the control column; when the aircraft goes down, apply backward
pressure to the control column, precluding a rough touchdown; in so
doing, take care not to increase the pitch angle above the normal
value and touch the aircralt tail bumper against the ground.

If the aircraft clears the ground at an airspeed of 290 km/h and
lower, the pilot should cease aircrafit separation from the ground by
coordinated motions of the control column and land the aircraft
without pulling the control column.

CAUTION. IT IS PROHIBITED TO REDUCE THE TOUCHDOWN SPEED
BELOW 290 KM/H.

At the touchdown moment, avoid application of the brake control
pedals since touchdown with braked wheels will resuit in destruction
of the LG wheels.

Apply the brakes simultaneously with depressing the brake chute deploy-
ment button. On making sure that the brake chutes have deployed normally
by the intensity of aircraft deceleration or by obtaining the respective
report from the flight control tower, decrease the intensity of wheel -
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braking. At the runway end, brake the wheels to provide normal speed
of aircraft taxiing to the taxiway.’

Perform landing on a 2500-m long runway, using the landing speeds
recommended in Item 88 and making precise landing estimation with
respect to the runway approach end.

After touching the runway by the main wheels, deploy the brake
chutes and, as the aircraft lowers its nose, apply backward pressure
to the control column, thus precluding a rough touching of the
runway by the wheels. After the aircraft lowers its nose, start
braking the wheels, using the main braking system.

91. In case of failure of the brake chute system (deployment
failure of the brake chutes), brake the wheels during the landing roil
by using the main braking system. Ii the aircraft overruns the run-
way, use the emergency brakes and, if there is a danger of collision
with an obstacle, shut down the engines and de-energize the aircrait.

NOTE. Shut-down of the engines during the landing roll causes sharp pressure

drop in the main hydraulic system and failure of the main brakes.

The landing roll length versus the weather conditions and landing
mass is given in Fig. 3.

92. It is allowed to use emergency braking in the following cases:

— f{ailure of the main braking system; '

— brake chute deployment failure with simultaneous failure of the
main braking system;

— overrunning the runway; ;

— danger of collision with an obstacle.

Brake the wheels, using the emergency braking system, by smooth
pulling of the emergency braking levers with a gradual increase of
the forces in response to diminishing of the landing roll speed.
Emergency braking of the wheels -on the soil may originate strong
jolts of the aircrait as a result of wheel digging into the soil. If this
is the case, decrease the intensity of wheel braking.

93. Hold the direction during the landing roll by applying the pedals
in the required direction. At the end of the landing roll, retract the
flaps and engage the nose LG wheel steering mechanism for turning
through an angle of 40°. To this end, depress the button on the control
wheel, with the flaps fully extended or in the process of their extension,
and keep the button in the sunk position throughout the entire period
required for execution of a smaller-radius turn.

CAUTION: 1. IF THE NOSE WHEEL STEERING MECHANISM 1S ENGAGED
FOR THE 40° OPERATING RANGE, PEDAL APPLICATION AT
SPEEDS EXCEEDING 40 TO 50 KM/H SHOULD BE SHORT AND
SMOOTH. CUT IN THE NOSE WHEEL STEERING MECHANISM
FOR THE 40° RANGE WITH THE PEDALS NEUTRAL. INOBSER-
VANCE OF THIS REQUIREMENT MAY CAUSE DAMAGE TO THE
WHEEL STEERING MECHANISM.

2. ON COMPLETING THE LANDING ROLL, TURN OFF THE HEA-
TERS OF THE PITOT TUBE AND ANGLE-OF-ATTACK TRANS-
MITTER. DO IT NOT LATER THAT | TO 2 MIN AFTER LANDING.
138
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Taxi in to the taxiway al a speed of 20 to 30 km/h, then drop
the brake chutes when on a straight roll. It is also allowed to drop
the brake chutes on the runway if removal of the brake chutes does not
interfere with takeoff or landing of other aircraft and in case of crosswind
landing.

5.9.2. Landing with Aircraft Mass of 61 to 65 Tons

94. Landing with aircraft mass of 61 to 65 t is allowed only in
exceptional cases on well-prepared airfields in good visibility conditions.

When performing landing approach, maintain the flight speed in
descent within 410 to 420 km/h when flying over the outer homing
station, within 390 to 400 km/h when flying over the inner homing
station and within 370 to 380 km/h before flare-out, depending on
the actual landing mass. Perform the aircraft touchdown at the begin-
ning of the runway at a speed of 320 to 330 km/h at the pitch angle
being the same as for landing of the aircraft having a 60-t mass.

_For extending the brake chutes and further actions, the pilot should use

the procedure specified for landing of an aircraft 60 t in mass.

WARNING. NEVER INCREASE THE LANDING SPEED ABOVE 330 KM/H.

5.9.3. Landing with Aircraft Mass Exceeding 65 Tons

95. 1t is allowed to land the aircrait with the 65 to 75-t mass in the
emergency cases with a greater caution on the part of the pilot, in good
visibility conditions, at no tail wind as well as in cases when all the
possibilities of reducing the landing mass are exhausted or cannot be used.

Landing with the mass exceeding 75 t is allowed in cases when it is
impossible to abandon the aircraft.

96. When langing the aircraft whose mass exceeds 65 t, observe the
following requirements: .

__ after turning to final, maintain the airspeeds given in Table 8
versus the aircrait mass (the data given in the table are rated for
standard conditions);

Table 8
Aircraft Airspeed, km/h Landing
mass, t rotl, m
flying over flying aver flare-out landing
outer homing inner homing start
station station

70 440 420 400 330—340 2200—2350

75 450 430 410 340—350 2350—2500

80 470 450 430 360—370 2550-—2700

85 490 460 440 370—380 2700—2850
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— in the process of landing, avoid the high flare-out, banking and
touchdown at a high vertical speed.

CAUTION. LANDING OF THE AIRCRAFT WITH THE MASS EXCEEDING 65
TONS MAY RESULT IN DESTRUCTION OF THE LANDING GEAR
WHEELS HAVING THE 330-KM/H LANDING SPEED LIMITATION;

— after deploying the brake chutes at a speed not exceeding 330 km/h,
start braking the wheels.

Further, the pilot should use the procedure similar to that involved
in landing of the aircraft having a normal landing mass.

59.4. Crosswind .Landing

97. Counteract drift in the course of landing approach only by varying
the aircraft heading. Maintain the flare-out start and touchdown speed
at a 5-m/s and higher crosswind component to be 10 km/h higher than
in case of a usual landing. Land the aircraft without banking on both
bogies of the m:«‘jin landing gear. Immediately after touchdown, apply
the pedal to counteract drift so that the aircraft axis should be parallel

to the runway centre line.

‘CAUTION. PREMATURE DECREASE OF THE DRIFT ANGLE DURING FLARE-
OUT MAY RESULT IN OFF-RUNWAY LANDING.

After the aircraft touches the runway, lower the landing gear nose
leg, deploy the brake chutes and hold the direction by applying the
pedals. The effectiveness of rudder application and nose wheel steering
is sufficient for maintaining the landing roll direction without applying
the brakes. If required, use the wheel brakes for maintaining the
fanding roll direction. S

At the end of the landing roll, should the aircraft show a tendency
to turn into the wind under the action of the brake chutes, the latter
should be dropped.

5.10. GO-AROUND

98. A safe go-around of an aircraft, having a flight mass of up
to 65 t, with the landing gear extended and flaps down to 35° is
provided from an altitude of at least 120 m as indicated by the two-
pointer altimeter (80 m as referring to the low-altitude radio altimeter).
On taking the go-around decision, the pilot has to do the following:

— shift the throttle levers of the engines to the maximum non-
reheat power setting while maintaining the descent angle;

— give the “Going around” warning command to the crew;

— set the landing gear and flap control switches to the retraction
position;




— report the decision taken to the flight control officer;

— while increasing the airspeed to 450 to 500 km/h, decrease the
vertical speed of descent to zero and bring the aircraft into climb;

— climb to the circling flight altitude, reduce the engine power to
the required rating, trim out the aircrait and repeat the landing approach.

The altitude loss during go-around does not exceed 30 m.

5.11. TAXIING-IN AND SHUTDOWN OF ENGINES

99. Before taxiing to the parking site, the pilot should make
certain that there is normal pressure in the hydraulic systems and that
the brakes and nose wheel steering mechanism operate properly.

CAUTION: 1. IF THE NOSE WHEEL STEERING MECHANISM AND MAIN
BRAKES DO NOT OPERATE PROPERLY, STOP TAXIING AND
SHUT DOWN THE ENGINES ON OBTAINING THE RESPECTIVE
CLEARANCE FROM THE FLIGHT CONTROL OFFICER.

9. NEVER TAXI TO THE GROUP PARKING SITE WITH NON-RE-
LEASED OR STUCK BOMBS. .

It is allowed to taxi to the parking site when the parking site
and taxiways make it possible to perform a safe taxiing-in maneuver.
If the parking sites are arranged closely to one another or if the taxiway
and parking sites are covered with ice or snow, tow the aircrait to
the parking site, using a towing tractor.

After taxiing-in to the parking site, shift the throttle levers of
both engines to the IDLE stop, then turn ofi the nose wheel steering
mechanism, engage the parking brakes, make sure that the horizontal
stabilizer is trimmed out to the zero position, retract the air intake
lips and give the following command to the crew: “Cut out pressurization,
depressurize cabin, close oxygen valve, turn off electric power consumers
and generators”. The pilot himself should turn off the hydraulic
boosters and all electric power consumers except for the. intercom (navi-
gation lights in the dark time of the day), booster pumps of tanks Nos 2
and 7, fuel fire shut-off cocks and fire protection system.

100. On obtaining the above command from the pilot, the -operator
should proceed as follows:

__ set the PRESSURIZ (HAIYB) switch to the LESS (MEHbHIE)
position and keep it in this position till full cessation of air supply
into the cabin (to be checked by reference to the YPBK cabin air flow
indicator);

— place the CROSS-FEED EVAPOR (KOJIbLIEB. UCTIAPHT.)
switch to the COLD (XOJI.) position;

— set the hatch doors pressure-sealing cock to the CLOSED (3AKPbI-
TO) position; in so doing, make sure that the pressure in the hoses
indicated by the MB pressure gauge should drop to zero for 5 to 7 s;

__ turn off all the electric power consumers, generators and storage
batteries.




101. On obtaining the command execution report irom the crew
members, the crew commander should shut down the engines. Aifter
making sure by the aircrafit technician’s report that the chocks are
placed under the wheels, release the parking brakes.

Shut down the engines after cooling them down for 3 min at idle
power by shiiting the engine shut-down cock to the SHUT-OFF (OCTA-
HOB) position. Ii taxiing to the parking site at idle power lasts more
than 3 min, it is allowed to shut down the engines immediately after
taxiing-in to the parking site.

Without waiting for the engine rotor to stop, cut out the booster pumps
as well as the fire protection and anti-icing systems; close the fuel
fire shut-off cocks after the engine rotor comes to a complete standstill.

Open the window and warn the ground maintenance crew of the fact
that there is no air pressure in the access door pressure seals.

5.12. USE OF AUTOPILOT IN FLIGHT

102. Before taxiing out from the parking site, the pilot should make
sure that the AP PREP (IMO/r. AMl) switch on the autopilot control
panel is turned off and the annunciators are set to the OFF (OTK/JL.)
position.

Turn on the autopilot under steady-speed flight conditions and in
straight flight within the ajrspeed range of 550 to 950 km/h but at an
airspeed not exceeding that corresponding to M<I1.4 at altitudes
over 2000 m.

WARNING. NEVER ENABLE THE AUTOPILOT LONGITUDINAL CHANNEL AT
MACH NUMBERS FROM 095 TO 1.05.

NOTES: 1. When flying in the clouds, it is allowed to turn on the autopilot in
conditions of non-disturbed atmosphere.

2. Switch on the autopilot only in steady flight conditions. When turning
on the autopilot in climb or descent before levelling off, disable the
autopilot longitudinal channel and enable it again in level flight
after aircraft retrimming.

3. During autopilot-controlled flight, with the autopilot pitch channel
enabled, do not let airspeed vary by more than +100 km/h.

103. To turn on the autopilot in level flight, in climb and descent,
proceed as follows:

— make sure that the TURN, DESCENT — CLIMB (PA3BOPOT,
CIMYCK — MNMOABEM) and ROLL (KPEH) knobs on the control panel
are set to the intermediate position, the P — N (J1 — L) switch is
placed to the P (J1) position and the switches labelled LAT (ITOIIEP.)
and LONG (ITPO/1.) are turned on (it is allowed to enable the autopilot
channels separately);

— trim out the aircraft after climbing to the assigned altitude at
which the autopilot is to be turned on;
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__ set the AP PREP (TTOAT. AIl) switch on the autopilot control
panel to the ON (BKJL) position (this will result in automatic cen-
tering of the yaw, roll and pitch channels); the longitudinal and lateral
stabilization annunciators should start operating in the flickering mode
on a lapse of approximately 10 s, periodically illuminating the PREP
(MOJIT.) and OFF (OTKJL.) inscriptions;

— depress the AP ON (BK/JL. ATl) button on the control panel to
switch on the autopilot servo units; the lateral and longitudinal
stabilization annunciators should display the ON (BKJ1.) inscriptions;

__ after turning on the autopilot, the pilot should make sure that the
first channel of the pitch damper is enabled by reference to the T1 pointer
of the damper indicator and indicator light (the light is dead) and that
the second channel of the pitch damper and the stability automatic cont-
roller are disabled by reference to the T2 and SAC (AY) pointers of
the damper indicator and indicator lights of the second channel of the
pitch damper and stability automatic controller (the lights are alive).

104. If aircraft banking does not exceed 5°, counteract it by operat-

" ing the ROLL (KPEH) knob on the control panel. ‘Do not use this

knob any further when flying with the autopilot turned on until it~
becomes necessary to switch over the autopilot channel.

Before repeated enabling of the autopilot  or its roll channel after
their cut out, set the ROLL knob to the neutral position.

105. If 0.5 to | min after autopilot enabling the aircraft starts des-
cending or climbing, turn off the longitudinal stabilization switch labelled
LONG (ITPO/l.), trim out the aircraft repeatedly and again turn on the
LONG ([TPOJ) switch.

About 10 s later, the longitudinal stabilization annunciator starts
operating in the flickering mode, periodically illuminating the PREP
(MOAr.) and OFF (OTKJIL) inscriptions. After the annunciator starts
flickering, depress the AP ON (BKJI. AIl) button (the longitudinal
stabilization annunciator will illuminate the ON (BKJ1.) inscription while
the AC ON (BKJI. KB) light-button will be alive). ‘

I1lumination of the green AC ON light-button on the pilot’s autopilot
control panel testifies to the altitude controller (AC) readiness for
being switched on. To turn on the altitude controller, depress the
AC ON light-button; as a result, the AC ON-light-button should fade out,
which is indicative of cutting-in of the altitude controller electromagnetic
clutch.

CAUTION: 1. NEVER TURN ON THE ALTITUDE CONTROLLER IF THE

“AC ON” GREEN LIGHT-BUTTON IS DEAD.
2. NEVER USE THE TRIMMING MECHANISMS WITH THE AUTO-
PILOT TURNED ON.

106. If aircraft deviation from the course is observed within 3 to 4 min
since the moment of autopilot engagement, this means that the autopilot
was enabled under conditions of aircraft sideslipping. If this is the
case, turn off the lateral stabilization switch labelled LAT (ITOIEP.)
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on the autopilot control panel, retrim the aircraft and again turn on
the LAT (TIOTIEP.) switch. In about 10 s, the lateral stabilization
annunciator starts operating in the flickering mode, periodically iilu-
minating the PREP (ITOAT.) and OFF (OTKJ1.) inscriptions. As soon
as the annunciator starts flickering, depress the AP ON (BKJI. AIl) button:

107. The roll and yaw channels will fail to get enabled ii the aircraft
bank angle exceeds + (7.5 to 8.5°). The lateral stabilization annunciator
will show the OFF (OTKJ1.) inscription.

The pitch angle will fail to get enabled if the aircraft pitch angle
exceeds 8.5 to 10.5° in the pitch-up direction and minus ! to minus 0.5°
in the dive direction. In this case, the longitudinal stabilization annunciator
will illuminate the OFF inscription.

108. To vary the flight altitude; use the DESCENT — CLIMB
(CITYCK — MNO'BEM) knob located on the pilot’s control panel or the
PITCH (TAHIAX) knob located on the navigator’s control panel.

When these knobs are turned, the altitude controller gets automatically
disengaged. Rotation of the DESCENT — CLIMB knob results in
coming-on of the green indicator light-button labelled AC ON (BKJI. KB).

Turning of the DESCENT — CLIMB knob to the stop and rotation
of the PITCH knob on the navigator’s control panel change the pitch
angle within £5°.

WARNING. AUGMENTED CLIMB FROM H=2000 m TOH = 10,000 m, WITH THE
 “DESCENT — CLIMB” KNOB TURNED ALL THE WAY BACK, MAY
ENTAIL INCREASE OF AIRSPEED TO M=095 AND HIGHER.
IF THIS HAPPENS, TO PROVIDE THE ASSIGNED CLIMB SPEED,
DISABLE THE AUTOPILOT LONGITUDINAL CHANNEL, SET THE
“DESCENT — CLIMB”” KNOB TO THE NEUTRAL POSITION, TRIM
OUT THE AIRCRAFT IN THE ASSIGNED CLIMB CONDITIONS
AND AGAIN ENABLE THE AUTOPILOT LONGITUDINAL
CHANNEL.

To vary the flight altitude from the pilot’s (navigator’s) control
panel, level off the aircraft by setting the DESCENT — CLIMB
(PITCH) knob to the neutral position. If the altitude goes on varying,
disable the longitudinal channel, trim out the aircraft in level flight and
again enable the longitudinal channel.

109. Turn on the altitude controller by another depressnon of the
AC ON (BKJI. KB) light-button after setting the DESCENT — CLIMB
(CITYCK — MNOA'LEM) knob to the neutral position or by placing the
PITCH knob on the navigator’s control panel to the neutral position
if the latter was used for varying the altitude.

To avoid abrupt pitch changes in case of autopilot disengagement
after performing climb or descent by using the DESCENT — CLIMB
knob, set the speed used before -the beginning of attitude change.

To change the flight regime after climb or descent, turn off the AP
PREP (ITOAT. AIl) switch on the pilot’s control panel, change the flight
regime, trim out the aircraft by using the spring feel mechanisms,
turn on the AP PREP switch and, when the lateral and longitudinal
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stabilization annunciators start operating in the ilickering mode, perio-
dically illuminating the PREP and OFF inscriptions, depress the AP ON
button and AC ON light-button when flying level. IT IS NOT ALLOWED
to turn on the altitude controller during climb or descent.

110. The pilot makes a coordinated turn by using the TURN (PA3-
BOPOT) knob on the pilot’s control panel while the navigator performs
the same operation (when assuming aircraft control) by using the TURN
knob ‘on the navigator’s control panel or OBS (OI1b) knobs.

Clockwise and counterclockwise rotation of the TURN knob on the
pilot’s control panel up to the second stop builds up an aircraft bank
angle of 35 to 40° while clockwise and counterclockwise rotation of
the identical knob on the navigator’s control panel to the second stop
sets up a bank angle of 20 to 30°.

To. recover the aircrait from the turn into the straight-and-level
flight attitude, return the TURN knob to the neutral fixed position.
Simultaneous rotation of the TURN and DESCENT — CLIMB knobs
on the pilot’s and navigator’s control panels enables to perform ascend-
"ing and descending spirals.

111. To pass autopilot control from the optlcal bombsight or automa-
tic bomber navigation equipment to the navigator, shiit the P — N
(J1 — III) switch on the control panel to the N (IlI) position.

For performing spirals, the navigator should depress the CTL ON
(BKJIL. YTTIPABJIEHHS) knob on navigator’s control panel T1YII-3C.
This will result in coming-on of the CTL ON (¥I1P. BKJ1.) light on
the navigator’s control panel and NAV CTL (¥IIP. HWT.) light-button
on control panel T1Y-10.

112, The autopilot servo units get normally cut out by using the
AP PREP (ITOMTI. AIl) switch on the pilot’s control panel.

In emergency cases, the autopilot (servo units) should be cut out
by depressing the fast cut-out button (KBO) on the pilot’s control wheel.

If required, lateral stabilization (the roll and yaw channels) and
longitudinal stabilization (pitch channel) may be cut out separately by
the respective switches on the pilot’s control panel. To prepare the
autopilot for repeated enabling after its cut-out by the fast cut-out
button, turn off and again turn on the AP PREP switch on the pilet’s
control panel.

113. For repeated cut-in of the longitudinal or lateral stabilization,
turn off the respective stabilization switch on the pilot’s control panel.
Trim out the aircraft, if required, and turn on the disabled stabilization
switch.

About 10 s later, the annunciator will start operating in the flicker-
ing mode, periodically illuminating the PREP (ITOAT'.) and OFF (OTKJ1.)
inscriptions. As soon as the annunciator comes to illuminate, depress
the AP ON (BKJI. AIl) button. The annunciator should display the
ON (BKJ1.) inscription. I the longitudinal stabilization was cut out,
additionally turn on the altitude controller by depressing the AC ON
(BKJ1. KB) light-button.

145




The position of the AP PREP switch and depression of the fast cut-
out button have no effect on operation of the master vertical gyro and
gyro horizon of the TIIT flight director indicator.

On attaining the airspeed corresponding to M =0.95, cut out the auto-
pilot longitudinal stabilization. To this end, turn off the longitudinal
stabilization switch labelled LONG (ITPOM.) on the pilot’s control
panel, having previously made sure that the aileron and rudder dry-
friction. damper switches are turned on.

The longitudinal stabilization annunciator should display the OFF
(OTKJ1.) inscription.

As soon as the aircraft reaches an airspeed corresponding to M =1.05,
trim out the aircraft and cut in the autopilot longitudinal stabilization.

114. If one of the engines fails, turn off the AP PREP switch
on the pilot’s control panel, change the flight regime in compliance
with Items 376, 377, then trim out the aircraft and cut in the auto-
pilot.

115. When cutting out the autopilot, the pilot should make sure that:

— the second channel of the pitch damper has got enabled as
indicated by the T2 pointer of the damper indicator (ITKJl) and ex-
tinguishment of the indicator light;

— the stability automatic controller has got cut in as referenced by
extinguishment of the indicator light;

— the first channel of the pitch damper operates as shown by the Tl
pomter of the damper indicator and indicator light (the light is dead);

— damper 2K has got engaged as evident from aircraft behaviour.

116. To ensure flight safety, the autopilot is provided with:

— automatic cut-out of the lateral stabilization mode (roll and yaw
channels) in case the aircraft bank angle exceeds 10 to 20°. In this
case, the red light labelled AP ROLL CHANNEL OFF (KAHAJ1 KPEHA
ATl OTKJTIOYEH) lights up on the pilot’s instrument board and buzzing
of the marker receiver is switched on;

— automatic disabling of the autopilot roll and yaw control channels
if the aircrait bank angle exceeds 42 to 50°. This is accompanied
by coming-on of the ted light labelled AP ROLL CHANNEL OFF on the
pilot’s instrument board and buzzing of the marker receiver;

— signalling system indicating the change of the flight level by
+ (70 to 110) m in the ALTITUDE STABILIZATION mode at H>2000 m
(the “AH” light comes on to illuminate in the flickering mode on the
pilot’s annunciator);

— automatic disabling of the pitch channel in case of the change
of the flight level by = (100 to 160) m, which is accompanied by
coming-on of the AP PITCH CHANNEL OFF (KAHAJI TAHIAXA All
OTKJIIOUEH) light on the pilot’s instrument board; concurrently,
the marker receiver starts buzzing, and the longitudinal stabilization
annunciator on the pilot’s control panel illuminates the OFF (OTKJI.)
inscription;

— automatic disabling of the pitch channel as soon as the limit permis-

146




sible angle of attack or g-load is attained, which is indicated by
coming-on of the AP PITCH CHANNEL OFF light.

Coming-on of the light is accompanied by buzzing of the marker
receiver and illumination of the OFF (OTKJI.) inscription on the lon-
gitudinal stabilization annunciator;

— the pitch channel has two YKB limit switches (one limit switch
for subsonic speeds and the other for supersonic speeds) which cut out
this channel in case of autopilot defects causing involuntary deflection
of the horizontal stabilizer through angles corresponding to the maximum
permissible g-loads. Cut-out of the channel is indicated by coming-on
of the AP PITCH CHANNEL OFF red light located on the pilot’s
instrument board. Coming-on of the light is accompanied by switch-on
of the marker receiver buzzer and illumination of the OFF (OTKJL)
inscription on the longitudinal stabilization annunciator located on the
pilot’s control panel.

CAUTION: 1. IF THE AUTOPILOT ROLL CHANNEL GETS AUTOMATICALLY

CUT OUT, IT IS_FORBIDDEN TO USE THIS CHANNEL RE-
PEATEDLY IN THIS FLIGHT.
9. AUTOMATIC CUT-OUT OF THE AUTOPILOT PITCH CHAN-
NEL MAY BE CAUSED BY 100-KM/H AIRSPEED CHANGE OR
BY VARIATION OF AIRCRAFT TRIM. IF THIS IS THE CASE,
PERFORM LONGITUDINAL TRIMMING OF THE AIRCRAFT AND
AGAIN ENABLE THE AUTOPILOT LONGITUDINAL CHANNEL.
IF THE PITCH CHANNEL GETS AUTOMATICALLY CUT OUT
FOR THE SECOND TIME, IT IS FORBIDDEN TO USE THE
DISABLED CHANNEL FURTHER IN THIS FLIGHT.

"5.13. SUBSONIC FLIGHTS

117. At high airspeeds, the aircrait controlled by the ailerons or flap-
ailerons has reliable lateral control within the entire range of airspeeds
up to the limit speeds.

It is allowed to perform turns and 360° turns with a bank angle
of up to 45°.

Flying at high subsonic airspeeds (exceeding 650 km/h) requires the
lower amount of the control column movement and efforts applied per
unit of g-load. Therefore, in the above conditions the amount of the
control column movement should not exceed 40 to 60 mm from the
trimmed-out position. In this case, the g-load will not surpass the
limits permissible in service. The stability automatic controller ensures
a certain angle-of-attack stability margin after the pitch damper exten-
sible rods come to the stop, which is especially important for execution
of 360° turns with the maximum bank angles.

CAUTION. WHEN THE AIRCRAFT FLYING AT HIGH AIRSPEEDS DEVELOPS

G-LOADS CLOSE TO THE MAXIMUM PERMISSIBLE VALUES, THE

PITCH DAMPER EXTENSIBLE RODS MOVE OUT TO THE STOP
AND THE AIRCRAFT ANGLE-OF-ATTACK LONGITUDINAL STABI-
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LITY MARGIN DIMINISHES. THEREFORE, AT G-LOADS CLOSE
TO THE MAXIMUM PERMISSIBLE VALUES THE AIRCRAFT
SHOULD BE FLOWN CAREFULLY, BY SMOOTH MOTIONS, AVOID-
ING EXCESSIVE INCREASE OF G-LOAD. -

118. In flight, check the aircraft angle-of-attack and g-load by
reference to the YAIT indicator, taking care to avoid increase of the
angle of attack and g-load to the critical value (n,>2).

At all flight regimes, pilot the aircraft by smooth motions of the
control column, counteracting the forces by using the trimming mecha-
nism. In so doing, avoid the artificial feel mechanism functioning within
the steep section of its operational curve where the aircraft pitch control
is much more complicated because of low increment of forces required for
varying the g-load.

119. Presence of the feel simulator controller in the aircraft longitudinal
control system does not limit the creation of the permissible ope-
rational g-load in all flight conditions (in both the vertical maneuver
and 360° turn ). Build-up of the maximum operational g-load is accompa-
nied by actuation of the feel simulator controller, which is percepted by
the pilot by abrupt increase of forces on the control column (the moment
the feel simulator controller actuates, the red light comes to illuminate
on the YAII indicator).

If application of the control colump before actuation of the feel
simulator controller results in build-up of g-load which is lower than
that required for execution of the maneuver, the pilot may move back
the control column to create the required g-load at the expense of an
additional compression of the ALY controller spring.

In so doing, he should check increase of the vertical g-load and angle of
attack by reference to the YAII indicator.

Keep it in mind that due to certain inertia of the aircraft variation of
the g-load lags behind the control column travel. Therefore, energetic
backward movement of the control column may result in actuation of the
feel simulator controller at a small g-load value (n, = L.I to 1.2). In this
case, the g-load reaches steady magnitude n, = 1.7 to 2.2 on a lapse of 1
to 1.5 s after actuation of the feel simulator controller.

120. Control column speed limiter OC-1 interferes with abrupt displa-
cement of the control column.

NOTE. Execution of the maneuver with the g-load and the airspeed loss to 610 km/h
aiter actuation of the feel simulator controller is accompanied by change-over
of the feel simulator controller, which will result in additional backward
travel of the control column and increment of the g-load by 0.2 to 0.3 g

121. If the pilot unintentionally overswings the aircrait in the longi-
tudinal plane, it is necessary to move the control column to the trimmed-out
position (or to the intermediate position between notches corresponding to

-1 to -2.5° if aircraft overswinging took place at control column forces
trimmed out in other than level flight) and fix the aircraft in this position for
| or 2 s. If after this the aircraft goes on varying the pitch angle, decrease
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the pitch angular rate by smooth and small (not in excess of 40 mm) move-
ments of the control column in the direction opposite to that of aircraft mo-
vement and then level off the aircraft by a smooth movement of the control
column.

122. At altitudes of up to 8000 m, perform 360° steep turns with a bank
angle of up to 45° at airspeeds not below 600 km/h,and 360°shallow
turns with a bank angle of up to 30°, at an airspeed of at least 550 km/h.
When flying at an altitude of 10,000 m, perform 360° turns with a bank
angle of 15 to 20° at an airspeed corresponding to M =0.88—0.9.

Enter the 360° turn and recover from it at all airspeeds by coordinated
deflections of the ailerons and rudder. With an increase of the flight alti-
tude, build up g-load in the turns and 360° turns more carefully, checking
the angles of attack by reference to the Y AIl indicator since the column over
control results in aircraft bulffeting.

When executing 360° steep turns, preclude the aircrait nose going down.
If this takes place, decrease the bank angle, stop descending and bring the
bank angle to the assigned value.

Check proper execution of the 360° turns by reference to the gyro horizon,
speed indicator, rate-of-climb indicator, altimeter, turn and sideslip indica-
tor.

Accomplish a spiral with a bank angle of 30° at an airspeed of 550 to
600 km/h.

5.14. SUPERSONIC FLIGHTS

123. Before reaching the Mach number exceeding 0.9, make sure that the
aileron and rudder dry-friction dampers are engaged and the aileron and
rudder dry-friction damper green indicator lights are alive.

Accelerate both engines to the maximum reheat power in succession and
start accelerating the aircraft to the assigned Mach number at an altitude
of at least 11,000 m. ,

Flying at Mach numbers of 0.95 to 1.05 is characterized by speed
instability (minor pull forces appear on the column) which interferes with
aircraft piloting. Therefore, this airspeed range is considered to be transient;
it is not recommended to perform turns at this airspeed.

The iransition to supersonic airspeeds involves neither buffeting nor
vibration.

At supersonic airspeeds the aircrait is stable and well controllable.
Turns and 360° turns with a bank angle of up to 50° can be performed
easily. During their execution, the aircraft reveals no tendency to diving or

‘pitching-up.

NOTES: 1. At supersonic airspeeds the stability automatic controller is turned off.
During transition from the supersonic airspeed to the subsonic one the
stability automatic controller gets automatically engaged into operation.

9 At Mach numbers exceeding 1.1, a certain tendency appears to reverse
banking in response to rudder deflection; therefore, it is not recommend-
ed to deflect the rudder during execution of the turns.
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During en-route flights, it is recommended to perform turns with a
bank angle of up to 45—50° to decrease the turning radii, with the engines
operating at maximum reheat ratings.

124. If the aircraft is to climb at reheat power and the subsequent level
flight leg is to be flown at supersonic speeds and then at subsonic speeds,
before turning off the afterburner the crew must make sure that the actual
flight altitude does not exceed the ceiling specified for the given aircrait
flight mass and maximum non-reheat power setting. 1f in this case the filght
altitude exceeds the aircraft ceiling, maintain the airspeed corresponding
to the Mach number not below 0.9, with the engines running at reheat rating.
If the flight altitude exceeds the aircraft ceiling, descend to this ceiling or
below it while maintaining the airspeed corresponding to the Mach number
not below 0.9, assume the flight level in tompliance with the requirements
and report the situation to the flight control officer.

125. To return from supersonic airspeeds to subsonic ones, throttle
down the engines in succession to the maximum non-reheat power setting
and, if required, to the desirable power setting on expiration of 3 to 5 s.

It is recommended to return from supersonic airspeeds to subsonic ones
(within the airspeed instability range) in straight flight without g-loads
since the increase of push forces (during aircraft deceleration) within the
range of Mach numbers from 0.95 to 1.05 may be accompanied by spon-
taneous rise of g-loads. The push forces arising on the control column may
be easily counteracted by the trimming mechanism. - ‘

1t is expedient to throttle down the engines from reheat power setting
to non-reheat one by smoothly shifting the throttle control levers to lower
setting for 5 to 7 s. If required, it is allowed to shift the throttle control
levers to the idle power stop from any reheat power setting stop for 1.5
to 2 s.

5.15. HIGH-ALTITUDE FLIGHTS AND FLIGHTS PERFORMED
AT ALTITUDES CLOSE TO SERVICE CEILING

126. With the engines running at full reheat rating, the service ceilings
largely depend on the Mach number or airspeed (Fig. 20).

At Mach numbers below 1, the service ceiling is limited by C, ;o
(buffeting onset); therefore, it cannot be recommended for flights. Besides,
at M = 0.95 — 1.05, the aircraft acquires longitudinal speed instability
(“Mach tuck’) interfering with aircraft piloting.

The maximum magnitude of the service ceiling corresponds to the true
airspeed of 1060 km/h (M = 1). In these conditions, the aircraft flies at
angles of attack close to the maximum permissible ones. With the airspeed
(Mach number) increasing, the service ceiling magnitude goes down.

127. The service ceilings versus the airspeed (Mach number), with the
engines running at full reheat rating (95 and 100 divisions against the fuel-
control unit lever position indicator), at normal aircraft flight mass
(G = 69 t) are given in Table 9. .

150




Hingsm
14000 A
&
13000 gﬁ 7 7
o iE
73 65 ::g?_
75 k ]
12000 77 ‘Z 5_
9 \\n 4
81 \ N\\M |2
N -~ |
st N TN
11000 }_._ 63 4 3 6 19
65 // \65 NsrJ
67 4 /'\ 67
P
K 74
ey / /] b o,
] 73 4 /‘ 73 *y[”"-ﬁgdﬂ
0000
75 4// 75
77 4 77
79 4 79
81 4 Y81
9000

o7 08 a9 o 1 L2 M

FIG. 20. SERVICE CEILING OF AIRCRAFT
Ty—22B VERSUS MACH NUMBER OF FLIGHT

Table9
Service ceiling, m Mach number - Vtas, km/h Vias. km/h
of flight
13,500 1.0 1065 515
12,700 1.1 1168 614
12,300 1.2 1275 700
11,550 1.3 1382 810

128. The aircraft service ceiling at the takeoff mass of 85 t with subse-
quent continuous climb at the optimum airspeed is as follows:

— 12,200 m with the engines running at full reheat rating correspond-
ing to 100 divisions against the fuel-control unit lever position indicator;

— 10,000 m with the engines running at maximum non-reheat rating
corresponding to 69 divisions against the fuel-control unit lever position
indicator.

151




With the engines running at power setting corresponding to less than 100
divisions against the fuel-control unit lever position indicator as well as in
case of single-engine flights the range of airspeeds and the aircraft service
ceiling get considerably reduced.

129. The maximum magnitudes of the service ceilings versus the enginé
power setting for two-engine or single-engine flights at normal flight
mass (G = 69 t) are given in Table 10.

130. The aircraft service ceiling is independent of the ambient air tem-
perature at Mach numbers below 1.2. The aircraft ceiling versus the aircraft
flight mass may be determined from the chart (see Fig. 20).

Table 10
Power setting Service Mach Viase Vias
ceiling, m| number km/h ’ km/h
Minimum reheat power of both engines 12,800 0.98 1043 529

corresponding to 74 divisions against fuel-
control unit lever position indicator :

Maximum non-reheat power of both engi- 10,500 0.98 988 567
nes corfesponding 1o 69 divisions against
fuel-control unit lever position indicator

Maximum reheal power of one engine 9400 0.85 925 583
corresponding to 100 divisions against fuel-
control unit lever position indicator, with the
other engine turned off

Minimum reheat power of one engine 7100 0.77 865 615
corresponding to 74 divisions against fuel-
control unit lever position indicator, with
the other engine turned off

Maximum non-reheal power of one engine 3100 0.57 674 577
corresponding to 69 divisions against fuel- :

control unit lever position indicator, with the
other engine turned off

Variation of the service ceiling versus the aircraft mass may be appro-
ximately found by the formula:

AH_j = 100 A G,

ceil
where AH_.; is variation of aircraft service ceiling, m;
AG s variation of aircraft mass, t.

Thus, an increase of the aircraft mass by 1 t results in a decrease of the
service ceiling by about 100 m.
131. With the engines running at the maximum reheat power at Mach
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numbers below 0.97, the service ceiling magnitude is limited by the moment
of buffeting onset. For this reason, when flying at the service ceiling with
Mach numbers below 1.05 the level flight only is allowed. NEVER perform
any evolutions at M = 1.

Aircraft flying at high altitudes and at altitudes close to the service ceil-
ing calls for accurate and well coordinated movements of the control
surfaces because of a low air density and decrease of the damping moments.
" 132. High-altitude subsonic flights are performed at medium speeds
(C, 14, being rather high) and relatively high Mach numbers (M = 0.9).
Therefore, the permissible available g-load margin is low (ny perm =

= C-Y——C buf ) = which restricts aircraft maneuverability. This should espe-
y LL

cially be taken into account in bumpy air conditions.

To preclude possible build-up of impermissible g-loads and stalls,
avoid aircraft falling into buffeting, taking all measures possible to leave
the turbulent air zone. :

133. For flying at altitudes exceeding 11,000 m, with the aircraft
having heavy flight mass, use only supersonic airspeeds to preclude getting
into the unsteady speed zone or aircrait buffeting.

CAUTION. BUILD-UP OF G-LOAD ny = 1.2 — 1.8 AT ALTITUDES EXCEED-
ING 12,000 M WITHIN THE MACH NUMBER RANGE OF 0.8 TO 1.25
1S ACCOMPANIED BY AIRCRAFT BUFFETING, ACTUATION OF
THE FEEL SIMULATOR CONTROLLER AND OPERATION OF THE
CRITICAL ANGLE-OF-ATTACK AND G-LOAD WARNING UNIT.
FURTHER RISE OF THE G-LOAD ORIGINATES AIRCRAFT

WAGGLING WITH THE BANK ANGLES REACHING 15°. AT G-
LOAD OF 2.1 AND HIGHER AT SUBSONIC AIRSPEEDS, A NE-
GLIGIBLE UPDRIFT IS OBSERVED.

The aircraft having a high flight mass may also be flown at subsonic
speeds (M = 0.9) with the engine afterburner turned on.

NOTE. Perform augmented flight at the altitude which is 500 m below that maximum
permissible for flying at reheat power, with M = 0.9.

134. The maximum altitude of flight, up to the service ceiling, is attain-
ed at airspeeds corresponding to Mach numbers M =0.9—-0.95, with the
engines running at maximum reheat rating. At these altitudes, flight will
be accomplished at C, equal to the buffeting C, magnitude (Cypur) at no
updrift and g-load margin. Therefore, to ensure safety of flight at al- -
titudes close to the service ceiling, the maximum permissible ilight altitude
(Hmax perm) has been established for flying at reheat rating with M = 0.9.
This altitude is 500 m lower than that limited with regard to C ;. When
ilying at these altitudes, mind that the maximum thrust, angle-of-attack
and updrift margins are inconsiderable. The maximum altitude with respect
to the airspeed corresponding to M = 0.9 (H,,, for Cyy,y minus 500 m)
is given in Fig. 21 for updrift Wy =2 —3 m/s and vertical g-load
n, 1.05.
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Perform flights close to these altitudes if there is no bumpiness. In
this case, all maneuvers should be executed with the g-load not exceeding
1.05 and the bank angle not above 15°; abrupt deflection of the controls,
especially horizontal stabilizers, is impermissible. Flying at these altitudes
may be accomplished only at reheat power settings.

5.16. FLIGHTS AT MINIMUM PERMISSIBLE AIRSPEEDS

135. NEVER let the airspeed decrease below the minimum permissible
value when flying in any flight conditions (see Fig. 4). In case of involun-
tary approach to the minimum permissible airspeeds, be alert not to increase
the g-load to n,>>1 in order to preclude low-speed buffeting (to this end,
avoid abrupt movements of the control column).

The aircraft is well controllable at the minimum permissible airspeeds,
with due consideration on the part of the pilot.

136. When the aircraft starts falling into buffeting conditions, im-
mediately increase the airspeed by forward application of the control co-
lumn and by accelerating the engines to the maximum non-reheat power
setting. The aircraft enters the lower angles of attack without considerable
delay and starts gaining speed.

CAUTION. IF THE AIRCRAFT FALLS INTO A STALL, THE CREW MEMBERS
SHOULD IMMEDIATELY ABANDON THE AIRCRAFT.

If the aircraft is pulled into buffeting, inadvertent pitch-up or banking
at airspeeds which are close to the minimum permissible one, increase the
airspeed.
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At low airspeeds, the aircraft is much more responsive to variation
of the engine power setting.

137. Do not make turns at minimum permissible airspeeds. In case of
dire necessity, it is allowed to make turns with bank angles not exceeding
15° after increasing the airspeed by at least 50 km/h above the minimum
permissible value.

CAUTION: 1. NEVER PROCEED DECREASING THE AIRSPEED (INCREASING
THE ANGLE OF ATTACK) WHEN THE CRITICAL ANGLE-OF-
ATTACK AND G-LOAD WARNING UNIT OPERATES WITH THE
AIRCRAFT FLYING AT AIRSPEEDS CLOSE TO THE MINIMUM
PERMISSIBLE ONES.

2. IF THE CRITICAL ANGLE-OF ATTACK AND G-LOAD WARNING
UNIT OPERATES IN FLIGHT TO INDICATE THE CRITICAL
G-LOAD, FURTHER INCREASE OF THE G-LOAD PROHIBITED.

" 3. WHEN THE CRITICAL ANGLE-OF-ATTACK AND G-LOAD WARN-
ING UNIT OPERATES, THE PILOT SHOULD DECREASE THE
ANGLE OF ATTACK OR G-LOAD BY SMOOTHLY PUSHING
THE CONTROL COLUMN FORWARD OR BY DECREASING
THE BANK ANGLE. PROCEED WITH THE COMBAT MISSION
ONLY AFTER MAKING SURE THAT THE FLIGHT REGIME HAS
BEEN SELECTED CORRECTLY.

5.17. LOW AND EXTREME-LOW ALTITUDE FLIGHTS

5.17.1. Operating Instructions

138. It is allowed to carry out low and extreme-low altitude flights
in the day-time and at night in the following weather conditions:

— cloud amount — up to 10;

— lower cloud base height — 100 m above the assigned flight altitude;

— horizontal visibility — at least 4 km.

It is allowed to descend to the extreme low altitudes in the day-time
and at night in the following weather conditions:

— cloud amount — up to 10,

— lower cloud base height — at least 400 m;

— horizontal visibility — at least 4 km.

139. For ground-level subzero ambient temperatures, the minimum per-
missible flight altitudes versus the speed of flying over flat or moderate
terrain and water surface in the day-time and at night in VFR conditions
are given in Table 11. The altitude magnitudes specified in Table 11 should
be increased by 100 m if flight is performed in the day-time and at night
in IFR conditions over the surface with a monotonous snow cover and over
a smooth water surface as well as in the day-time in VFR conditions over
the surface having no conspicuous landmarks.
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Tabie Il

Airspeed, km/h Minimum permissible altitudes, m
in the day-time at night

550—750 150 ‘ 250

750—800 200 300

800—950 300 350

500-—550 300 350

140. It is allowed to perform the folowing flights at above-zero
ground-level ambient temperatures:

— long-time flight at low and extreme-low altitudes at temperatures
not above + 15 °C and an airspeed not exceeding 650 km/h as well as at
altituds ranging from 1000 to 5000 m at an airspeed not in excees of
750 km/h;

— en-route flights at altitudes from 200 to 2000 m in the day-time and
at altitudes from 300 to 2000 m at night at an airspeed of 600 to 750 km/h,
with the autopilot lateral channel enabled only; when executing such flights,
control the aircraft pitch angle manually;

— short-time flight (not exceeding 20-min) within the entire range of
airspeeds indicated in Table 11 at up to 3000-m aititudes at temperatures
of not over +25 °C and at altitudes in excess of 3000 m at a temperature
of +25°C and higher. It is allowed to carry out low and extreme-low
altitude flights at above-zero ground-level temperatures only with the pres-
surized cabin air conditioning system turned on.

141. In conditions of good visibility of the water surface or terrain in
the day-time and at night as well as at horizontal visibility of at least 6 km,
it is allowed to decrease the flight altitudes indicated in Table 11 for a short
time period (not over 20 min) at certain flight route legs:

— by 50 m at altitudes of 250 m and lower;

— by 100 m at altitudes of 300 m and higher.

The minimum permissible altitude of flying through a bumpy-air zone
is 260 m. When performing flight in these conditions, maintain airspeed
within 630 to 650 km/h.

142. In all cases when the pilot loses his notion of the flight altitude
as well as when the aircraft gets into the zone with more complicated
weather conditions as compared with those specified in Item 138, it is’
necessary to increase the absolute aititude of flying over a flat terrain up to
400 m, over 2000 to 1000-m high mountains up to 600 m and over more
~ than 2000-m high mountains, up to 1000 m.

143. Low-altitude flights are performed in the following conditions:

— flyby-trajectory flights — in the day-time in VFR conditions, over
a flat or moderate terrain at altitudes indicated in Table 11;

— stepwise-trajectory (variable-profile) flights — in the day-time and
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at night over broken country having no prominent and oiten-repeated
variations of terrain relief as well as in the day-time and at night in IFR
conditions, irrespective of the terrain relief, at a safe altitude estimated in
compliance with the requirements of Item 147

— horizontal-trajectory flights — in all cases of flying over broken
country with prominent and often-repeated variations of the terrain relief
at a safe altitude estimated in compliance with the requirements of Item 147.

144. The coverage zone of the PCHY communication radio set, PCBH
and CP30 systems is limited by the direct visibility range, equalling 45 to
85 km at 100 to 600-m altitudes.

When flight is performed over a broken country, the image displayed
on the screen of the PAIIOH radar bombsight indicator has a considerable
distortion, which interferes with location, identification and selection of the
required radar marker. If ilight is carried out over industrial areas, it is
practically impossible to use the PAITOH radar bombsight because of its
low-level resolving power.

At altitudes below 200 m, the IMCC Doppler ground speed and drift
meter starts operating in the MEMORY mode or generates ground speed
and drift angle data into the automatic bomber navigation equipment with -
a considerable error; therefore, it is necessary to cut out the Doppler
ground speed and drift meter at these altitudes.

When performing low-altitude flights over magnetic anomaly areas, use
the compass system in the DG (I'TIK) mode, with the flight course correc-
tion made only by reference to the astrotracker (provided its operation

is stable). ’
’ In flying through bumpy air, drift of the compass system gyros makes
up 3 to 6° for one hour and the flux-gate detector operates unsteadily,
and course correction with the help of the astrotracker in IFR conditions
is impossible, course correction should be done by manual setting of the
estimated great-circle course.

145. Visual orientation and target search in low-altitude flights are per-
formed by the pilot while the navigator informs the pilot of the distance
to the landmark (target). ‘

5.17.2, Preparation for Flight

146. Depending on the nature of the terrain relief, time of the day and
weather conditions, select the flight trajectory (flyby, stepwise or horizon-
tal). Single out the obstacles to be flown by in the daytime in VFR conditions
by using the “zoom — descent” vertical maneuver.

When performing flight along a stepwise trajectory, change speed at
least 30 to 40 km before approaching the obstacle and not earlier than 40
to 50 km after passing the obstacle. ,

147. When the flight teg minimum pressure reduced to the sea level is
set on the barometric altimeter, estimate the safe flight aititude by using
the formula:

Hipq safe reduced = Habs safe T Hie, + AHgpst — AH— AH |
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where Hypssatfe — assigned absolute safe altitude of flight (to be picked up from
Table 11 with due account of the condition of the earth and water
surfaces, time of the day and weather conditions):

Hyer — height of the topmost point of the terrain relief above the sea level,
m;
AHg,¢  — height of artificial ground obstacles, m; -
H; — barometric altimeter temperature correction calculated with the
help of computer slide HJ1-10, m;
AHgq, — instrument correction, m.

148. Estimate the parameters of the “zoom — descent” vertical ma-
neuver for flying over separate obstacles in the day-time under VFR con-
ditions:

(a) elevation of the obstacle (Heiey) above the assigned flight altitude,
by using the formula:

Helev = Hobsl - Hass s

where Hgpy  — height of the obstacle above the terrain (to be determined by re-
ference to the map), m;

Hass  — assigned flight altitude, m;

(b) minimum safe elevation of the obstacle flyby altitude (Hs,5) above
the assigned altitude, by using the formula: . :

Hsafe = Hobst + Hsafe still »

where Hguiestit — minimum safe altitude of flying over the obstacle in still air, m
(at V = 550 — 650 km/h, Hsa[esﬁ“ =50 m and at V = 750 —
~ 850 km/h, Hgase stit = 80 m);

(c) the g-load magnitude and increment of the pitch angle, by using the
chart given in Fig. 22.

For example, at H,,;, = 220 m and V = 700 km/h, normal zoom entry
g-load n, should be at least 1.7; this g-load magnitude should be maintained
by the pilot till initial pitch angle A® is changed by 7°;

(d) the optimum maneuver start distance, by using the formula:

Lopt = Linin + 800 m,

where Lyj, — the minimum distance to the obstacle at the maneuver start mo-
ment (to be determined by reference to the chart given in
Fig. 23 for selected maneuver parameters A®, n, and assigned
airspeed), m;
800 m — increment of the minimum distance to the obstacle with due ac-
count of the pilot’s error in determining the maneuver start mo-
ment;
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throttle lever

(e) the minimum distance between two single ground obstacles at
which flyover of each of the obstacles is allowed with aircraft bringing
to the assigned altitude, by using the formula:

Lobst = LbAO + 800 m .

where L,, — the distance between the obstacles (to be determined by reference
to the chart given in Fig. 24 for selected maneuver parameters
. A8, n, and assigned airspeed}, m;
800 m — tolerance for possible pilot's error in visually determining the
distance to the next obstacle,

If the actual distance between two single obstacles is shorter than the
estimated minimum distance between them, do not fly over each separate
obstacle; in this case, perform flight at altitudes which are higher than the
most high obstacle by at least 150 m in conditions of still atmosphere and
by no less than 250 m when flight is accomplished in bumpy air.

149. Fuel consumptions per kilometre on zooming flight legs (ny ¢ty =
= 1.5 —2.0; ny roc = 0.5 —0.4; aypotite tever = const) and during execu-
tion of turns with 20 to 40° bank angles at low altitudes within the
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airspeed range of 550 to 950 km/h are increased by 10 % as compared
with fuel consumption per kilometre in steady level flight performed at the
same airspeeds.
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150. Fuel consumption (W), distance covered (L,.) and time (7,.)
of flying at low altitudes during acceleration of the aircraft having diffe-
rent flight masses (Gy)) and at different ambient temperatures (t), with the
engines running at maximum non-reheat power setting, are given in Ta-
ble 12.

Fuel consumption (Wg,.), distance covered (L,.) and flight time
(T4ec) during aircraft deceleration (with the engine running idle) are given
in Table 13.

Table 12
Wacc’ kg Lar:c’ km Tace? min
Accelera- - o
tion range, At ambient temperature, C
km/h
"/ 0and |40 lio0 {430 |04 f40 | 420 [430 |02 [n0 | +20 | 30
below below below
Gﬂ =65t
650. — 750 105 125 | 165 255 4.0 4.5 6.0 9.5 0.35 |0.40 0.55 | 0.80
650 — 850 205 245 $330 | 515 7.5 9.0 12.0 |19.0 0.65 0.75 1.0 1.60
650 — 950 310 370 | 490 | 770 11.5 | 13.5 18.5 | 28.5 0.95 |1.15 1.5 2.35
Gﬂ =75t
650 — 750 120 145 | 190 205 4.5 5.0 7.0 11.0 0,35 |0.45 | 0.60 | 0,90
650 ~ 850 235 285 {380 { 590 8.5 10.0 13.5 | 21.5 0.75 10.90 | 115} 1.80
650 — 950 355 425 | 570 885 12,5 | 15.5 20.5 | 32.0 1.10 | 1.35 | 1.75| 2.75
Gfl =85t
650 ~ 750 145 175 | 235 | 365 55 7.0 9.0 14.5 0.45 [ 0,55 | 0.70 ] 1.10
650 —~ 850 290 350 | 465 | 725 11.5 {13.5 18.5 128,51 0.85 |1.05 1.35 1 2.15
650 — 950 435 520 |1 695 | 1085) 17.0 | 20.5 27.0 | 42.5 1.30 |1.55 2.10 | 2,25

NOTE. When accelerating the aircraft from an airspeed which is lower (higher) than
650 km/h, increase (decrease) fuel consumption by 51, 59 and 72 kg, time by
0.16, 0.18, 0.21 min and the distance covered by 1.9, 2.1, 2.8 km for each
50 km/h of airspeed variation for the aircraft flight masses of 65, 75 and 85 t,
respectively.

Table 13
Deceleration range, km/h Wiee kg Ldec, km Tdec» MiN
850—700 30 7.5 0.7
850-—600 45 12.5 1.2
850—500 - 65 175 1.7

NOTE. When decelerating the aircraft from an airspeed which is higher (lower)
than 850 km/h, increase (decrease) fuel consumption by 9 kg, time by 0.25 min
and distance covered by 2.5 km for each 50-km/h variation of airspeed.
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5.17.3. Peculiarities of Aircraft Piloting

151. The main method of aircraft piloting at low altitudes over the land in
the daytime is visual flight with the flight regime check by reference
to instruments. If flight is accomplished over the water surface or at night,
it is recommended to fly on instruments with visual reference.

When flying at an altitude of at least 2000 m, turn on the autopilot
and check its serviceability.

Aiter checking autopilot serviceability, turn off the LONG (ITPO/I.)
switch on the control panel and proceed executing the flight mission with
the autopilot lateral channel enabled. When flying at the assigned altitude
of 200 to 2000 m in the daytime and 300 to 2000 m at night, disable
the autopilot lateral channel by using the AP PREP (TTOAF. AIl) or
LAT ([TOfIEP.) switch on the control panel and in emergency cases, by
using the fast cut-out button on the pilot’s control wheel.

152. To prepare the autopilot for repeated cut-in after its cut-out by
the fast cut-out button, it is sufficient to turn off and again turn on the
AP PREP (TIOAT. ATl) switch. Perform repeated enabling of the autopilot
lateral channel at altitudes exceeding 200 m in the daytime and 300 m at
night. To this end, turn on the LAT (ITOMEP.) and AP PREP (ITO/IT. AIl)
switches. In about 10 s, the lateral stabilization light indicator will start
operating in the flickering mode, periodically illuminating the OFF
(OTKJL.) and PREP (ITOAT.) inscriptions. Thereupon, depress the AP ON
(BKJI. AIT) button (the lateral stabilization light indicator will illuminate
the ON (BKJI.) inscription).

CAUTION. NEVER FLY AT AN ALTITUDE BELOW 2000 M WITH THE AUTO-
PILOT LONGITUDINAL CHANNEL ENABLED.

153. Before descending to the assigned altitude in en-route flight,
set the altitude warning selector switch on the FICB-YM control panel
(from the PB-YM radio altimeter set) to the nearest altitude value which
is lower than the assigned Hight altitude.

During descent, the navigator should watch the altitude by the high-alti-
tude radio altimeter and, when flying at altitudes from 1800 to
500 m (when descending from high and medium altitudes), he should
report the absolute altitude to the pilot after every 300 m. When the
aircraft approaches the safe flight altitude (Hing safe reduced), the
navigator should also report it to the pilot.

154. Assume the assigned altitude of flying over a flat terrain or
smooth water surface by reference to the readings of the PB-¥YM radio
altimeter, checking the altitude by the barometric altimeter and visually.
Maintain the assigned altitude visually and by reference to the two-peinter
- altimeter and rate-of-climb indicator, periodically checking the absolute al-
titude against the PB-YM radio altimeter.

To assume the assigned altitude of flying over the broken country,
populated points, forest as well as over the sea at sea disturbance exceeding
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the force of four, on descending to the 500-m absolute altitude determined
by radio altimeter PB-25, note the barometric altimeter readings, compare
them with the altitude estimated before flight and proceed descending
to the assigned altitude, making reference to the two-pointer altimeter
readings with due account of the difference between the actual altimeter
reading and estimated altitude. In so doing, check altitude variation by
reference to the PB-¥YM radio altimeter and visually.

On reaching the assigned flight level, trim out the aircrait with respect
to all the three axes.

To reduce the fatigue and to ease down the flight altitude hold,
increase the flight altitude by 50 to 100 m and, after flying at this altitude
for 3 to 5 min, assume the assigned altitude.

CAUTION. ACCURATE HOLDING OF ALTITUDE IS IMPEDED BY POSITIVE
OR NEGATIVE FORCES ARISING ACROSS THE CONTROL
COLUMN. IT IS NOT ALLOWED TO LEAVE PULLING FORCES ON
THE CONTROL COLUMN.
[55. Periodically (in case of airspeed variation or aircrait mass change
" by 3 to 4 t) set the zero pitch angle on the AT'/l-1 remote-reading gyro
horizon indicator to fly over single obstacles in steady level flight in the
daytime under VFR conditions.

Maintain the assigned flight altitude by smooth and small movements
of the control column. It is recommended to control the column by both
hands.

156. To set up the assigned airspeed during variation of the flight
conditions, be accurate in selecting the engine power setting which will
keep the assigned airspeed at a constant level in further flight. This is
attained by minor shifting of the engine control levers (as compared
with their initial position).

NOTES: 1. At low altitudes, the aircrait engines have a considerable thrust margin;
therefore, increase of engine rating to the maximum non-reheat power
setting leads to energetic acceleration of the aircraft and, in case of
slackening of the pilot’s attention, the aircraft may easily surpass the
established limitation airspeed.

2. Variation of engine power changes longitudinal trim of the aircraft and
calls for extra attention on the part of the pilot to timely counteract the
arising pitch-up or diving moments and to maintain the assigned
flight altitude.

3. To hold the assigned airspeed within the airspeed range of 800 to
950 km/h, the engines may accelerate to transient power settings cor-
responding 1o operation of the engine fifth-stage compressor air blow-off
valves. In this case, select the following operating conditions for the
engines to prevent air bleeding from the air blow-off valve control
system: one engine should operate with both air blow-oif valves
closed, and the other, with one or both air blow-off valves open.
To keep the aircraft e.g. position within the operational limits in
this case, periodically cut in the fuel equalizer or shiit the throttle
control {evers to another position to preclude fuel unbalance bet-
ween the forward and rear groups of tanks above 1500 to 2000 kg.
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157. Perform turns as follows:

— with a bank angle not exceeding 20° at altitudes of 200 m and
lower and with a bank angle not in excess of 30° at altitudes of 200 to
400 m in the daytime under VFR conditions;

— with a bank angle not exceeding 25° in the daytime under IFR
conditions and at night; .

— with a bank angle not in excess of 20° in the daytime and at night by
using the coordinated turn lever, with the autopilot lateral channel
enabled. :

In exceptional cases, it is allowed to make turns with a bank angle
of up to 40° (with the autopilot lateral channe! disabled) when flights
are performed in the daytime under VFR conditions at altitudes exceeding
those specified in Table 11 by more than 100 m.

CAUTION. NEVER PERFORM DESCENDING TURNS. IF THE AIRCRAFT
CLIMBS WHEN MAKING A TURN, ASSUME THE ASSIGNED
ALTITUDE IN STRAIGHT FLIGHT AFTER COMPLETING THE
TURN.

158. When approaching a single obstacle to the estimated optimum
maneuver start distance (to be determined visually by the pilot) in the
daytime under VFR conditions, proceed as follows:

— bring the aircraft into a zoom 'with a selected g-load before
the aircrait acquires the required pitch angle increment as referenced by
remote-reading gyro horizon AT[I-1 (see Fig. 22);

— when approaching the assigned obstacle fly-over altitude, level off
the aircraft with ny=0.5—0.4; if the selected n, magnitude exceeds the
g-load at which the feel simulator controller starts operating at the given
airspeed, proceed smoothly bringing the control column backward while
overcoming the additional force of the feel simulator controller spring
engaged. In so doing, monitor the g-load by reference to the AYACI critical
angle-of-attack and g-load warning unit and do not let the g-load exceed
ny=2; when zooming, avoid decreasing the airspeed below 500 km/h; to
this end, increase the engine power setting if required;

— fly level till passing the obstacle;

— after passing the obstacle, bring the aircraft into descent with
Vy=5 m/s (with ny=0.5—0.4);

— when approaching the assigned altitude, level off the aircraft.

CAUTION. IT IS ALLOWED TO FLY .AROUND SfNGLE OBSTACLES ONLY
IN THE DAYTIME UNDER VFR CONDITIONS.

When passing to flight altitudes exceeding 2000 m, with the autopilot
lateral channel enabled, turn on the autopilot longitudinal channel on a
straight flight leg at a steady airspeed. To enable the autopilot longitudinal
channel, proceed as follows:

— trim out the aircraft; v

— turn on the LONG (I1POJ1.) switch on the control panel.
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On expiration of about 10 s, the longitudinal stabilization light indica-
tor will start operating in the flickering mode, periodically illuminating
the OFF (OTKJ1.) and PREP (ITOAT.) inscriptions. After this, depress
the AP ON (BKJI. AIl) button (the longitudinal stabilization light
indicator will illuminate the ON (BKJI1.) inscription).

5.17.4. Actions of Crew Members in Case of Failure
of Aircraft Systems and Equipment

159. In case of failure of one pitch damper channel (or failure of the
stability automatic controller), increase the flight altitudes by at least 50 m
as compared with those indicated in Table I1. In so doing, see to it that
airspeeds do not exceed 750 km/h.

160. If two pitch damper channels (or one channel of the pitch damper
and stability automatic controller) fail to operate, the minimum flight
altitude should be at least 500 m and the airspeed should not exceed
650 km/h. In case of inadvertent aircraft banking at a low altitude (which
is indicated by illumination of the LIMIT LH ROLL (ITPEIEJ. JIEB.
KPEH) or LIMIT RH ROLL (ITPEJEJL. ITPAB. KPEH) lights on annun-
ciator TC-2) when flight is accomplished with the autopilot lateral channel
enabled, the pilot should cut out the autopilot by using the fast cut-out
button and level off the aircraft. It is not allowed to enable the autopilot
lateral channel in further flight.

161. In case of failure of the PB-YM low-altitude radio altimeter the
flight altitude ‘should be maintained at the level which is not below the
estimated safe alitude of flight for the barometric altimeter (see Item 147).

162. In the event of failure of other aircraft systems and equipment, it is
necessary to climb through an altitude of at least 1000 m, determine
the nature and cause of the failure, report the situation to the departure
airfield flight control post and act in compliance with the recommendations
laid down in Section 8.

Before abandoning the aircraft at flight altitudes below 350 m, the pilot
should give the “Get ready for ejection” command and bring the
aircraft into climb with ny=18—-2.2, »

The other actions of the crew to bé taken during ejection are laid down
in Section 8 of this Manual.

5.18. LONG-RANGE FLIGHTS

163. The maximum range of aircraft flight is achieved during cruising-
climb flights at non-reheat power settings at M=0.88 with the aircraft
reduced mass equalling 270 t (at an altitude which is 600 to 900 m
lower than the aircraft ceiling at the maximum non-reheat power setting).
The reduced aircraft mass is determined by the formula:

Po

Greduced= G Pu
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To obtain the maximum flight range in climb, execute the cruising-
climb flight at the maximum non-reheat power setting with the aircraft
flying at the airspeed specified in Item 61.

Ii the aircraft has to climb to the assigned altitude within the minimum
time according to the flight mission, perform climb at the maximum reheat
power setting, maintaining the same airspeed as that involved in climb at
the maximum non-reheat power setting. In this case, fuel consumption
does not practically change while the distance covered by the aircraft during
the climb will be reduced by about 100 to 150 km.

164. To carry out a maximum-range cruising-climb flight, proceed as
follows. After climbing to the cruising-climb flight start altitude deter-
mined for Gregyced =270 t versus the aircraft mass, bring the aircraft into a
maximum-range cruising-climb flight with M =0.88. In this case, the initial
airspeed should be as follows:

— 650 km/h for the 8500-m altitude:

— 640 km/h for the 8750-m altitude;

— 630 km/h for the 9000-m altitude;

~— 620 km/h for the 9250-m altitude;

— 610 km/h for the 9500-m aititude.

The initial flight altitude and its variation throughout the cruising-
climb flight period with G,oguceq =270 t versus the aircraft mass is determin-
ed by reference to the nomogram given in Fig. 25. ) '

The Mach number equalling 0.88, obtained after setting up the initial
airspeed at the respective altitude is kept constant throughout the
entire flight period. In this case, the aircraft will maintain a constant
climb attitude as a result of decrease of its mass as fuel is
burnt out. The aircraft flying on the optimum profile (performs a cruising-
climb flight) at the non-reheat power setting should gain about 600 m of
altitude per flight hour.

Handling of the aircraft performing a cruising-climb flight does not
practically differ from the flight performed at a constant altitude. The
flight may be accomplished with the autopilot turned on, with a periodic
correction of the flight altitude.

165. The long-range flight may also be performed at a supersonic
airspeed, with the engines running at reheat rating. The flight range,
however, gets abruptly cut down three-fold in this case. In this situation
the higher the airspeed, the lower the flight range.

To obtain the supersonic maximum flight range, climb to the altitude of
up to 8000 m at the maximum non-reheat power setting, accomplishing
further climb and acceleration to the cruising Mach number of flight at full
reheat.

If the Mach number, attained in the process of aircraft acceleration af-
ter shiiting of the throttle control levers to the cruising reheat position,
is diminished, increase the engine power above the cruising reheat one
while maintaining the constant flight altitude and Mach number. As fuel
gets used up, decelerate the engines so as to preclude aircraft overspe-
eding.
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After selecting the cruising power, perform flight at a constant
Mach number.

When flying at the supersonic airspeed (M =1.15—1.25), make turns at
full reheat with a bank angle of 50 to 45°. In this case, fuel consumption
makes up 1200 to 1500 kg accordingly.

166. Descend to the circling flight altitude at an airspeed of 550 km/h
with the throttle control levers set to zero against the fuel-control
unit lever position indicator. ‘ _

Fuel consumption in a circling flight accomplished before landing
with the landing gear down for Il min equals 1500 kg. I the
circling flight period is more or less than 11 min, fuel consumption should
be increased or decreased accordingly, in proportion with the duration of
the circling flight period. -

The unusable fuel remainder is 450 kg. It is included into the mass of
an empty aircraft; therefore, it should be neglected during range estimation.

The mass of an empty aircraft should be taken from the aircraft
Service Log.

Determine the guarantee (air navigation) fuel reserve (provided for
the cases of inaccurate holding of the flight route, change of weather, etc.) -
in each special case separately, proceeding from the flight execution
conditions. This fuel reserve usually approximates 10 % for subsonic flights
and 15°% for supersoni¢ flights. »

167. The range and endurance of flight at the assigned fuel load
(or the fuel mass required for the assigned flight range) during a
cruising-climb flight and maximum-range level flight as well as climb and
descent characteristics may be determined by the nomogram given in
Fig. 25. The same characteristics for other different flight conditions and
profiles as well as aircraft climb and acceleration characteristics at
full reheat versus the ambient temperature and aircraft mass at the
beginning of the acceleration process are determined in compliance with
the Flight Range and Endurance Calculation Instructions.

5.19. IFR FLIGHTS
5.19.1. Flights in Clouds

168. Aircralt piloting in clouds does not differ from aircraft handling
in usual conditions and calls for greater caution on the part of the
pilot and smooth application of the control column in the longitudinal
direction.

It should be taken into account that minor variations of the pitch
angle may bring about considerable changes of the flight altitude and
airspeed. Therefore, aircraft deviations should be corrected by double mo-
tions of the contro! column. 4

Pass from the climbing attitude into level flight by reference to the gyro
horizon and rate-of-climb indicator, concurrently varying the engine power
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versus the level flight execution speed; change over the level-flight
attitude for climb after selecting the engine power setting required for
climb; when passing from level flight to descent, make reference to the
gyro horizon and rate-of-climb indicator, simultaneously throttling down
the engines to the power required to provide descent at the assigned’
airspeed.

When flyihg in clouds at altitudes of up to 10,000 m, make turns
with a bank angle not exceeding 30°, and at altitudes higher than 10,000 m,
with a bank angle not in excess of 20°. '

To keep the assigned airspeed in the process of execution of a 360° turn
or common turn, slightly increase the engine power before entering the
maneuver.

169. Before entering the clouds, coinpare the readings of the gyro
horizons with the actual aircraft position relative to the natural horizon,
then turn on the engine anti-icing system and glass heater, check
cutting-in of the Pitot tube and angle-of-attack transmitter heating system
and pass to flying on instruments only.

When landing the aircraft in the rain or snowfall, the pilot should turn
on the glass wipers after recovering from the turn to final. Set up a
medium or high operating speed for the glass wipers, depending on the
precipitation intensity.

With airspeed decrease, the effectiveness of the glass wipers operation 4
goes up. When the glass wipers operate in the rain of an avérage intensity,
visibility through the windshield is sufficient for performing a normal land-
ing. During flare-out, the airspeed decreases and visibility through the
windshield gets better. In case of a wet snow or rain, when there is a possi-
bility of icing, turn on the glass heater.

5.19.2. Peculiarities of Engine Operation During Flighis in Clouds

170. When the aircraft flies in cumulonimbus clouds at non-reheat po-
wer, an electric discharge may occur between the cloud and aircraft even
at no thunderstorm, which in some cases, especially at low altitudes,
may cause engine surge. )

The electric discharge manifests itself in the form of a bright flash
accompanied by aircraft shuddering. If this occurs, concentrate your atten-
tion on the engine instruments. If either of the engines reveals RPM drop,
exhaust gas temperature rise or other surge symptoms, immediately shut
down the engine by shifting the engine shut-off lever to the SHUT-OFF
(OCTAHOB) position. Thereupon, evaluate the possibility of engine
starting and start the engine in compliance with Items 393 through 396
of this Manual.

171. If the engine normally operates at idle power setting after its
starting, set up power corresponding to no more than 45 divisions against
the fuel-control unit lever position indicator. Discontinue the flight mission
and proceed to the landing airfield. NEVER accelerate the engine to power
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which is higher than that corresponding to 45 divisions as read off the
fuel-control unit lever position indicator. If the windmilling speed is
below 17 %, do not start the engine; perform a one-engine landing and
make a respective entry in the check list.

5.19.3. Flight in High-Intensity Cumulus and
Thunderstorm Clouds

172. Flight in high-intensity cumulus and thunderstorm clouds is dan-
gerous because of a heavy bumpiness (sometimes leading to origination
of g-loads considerably exceeding permissible g-loads), possibility of in-
tensive aircraft icing and engine failure when the aircraft gets into a
haily zone as well as because of possible discharge of lightning through the
aircraft.

CAUTION. INTENTIONAL ENTRY INTO HIGH-INTENSITY CUMULUS AND
THUNDERSTORM CLOUDS 1S PROHIBITED.

Detect thunderstorm zones with the help of the aircraft radar which
should be used for regular search of thunderstorm cells.

Ii thunderstorm cells are encountered on the flight route, they are
displayed on the radar screen in the form of light spots with a shade.
The thunderstorm cell detection range the longer, the higher the flight
altitude and the more developed the thunderstorm cloud. If the thunder-
storm cells are arranged in the form of an extended chain, this is indicative
of an atmospheric front.

Ii there are thunderstorm cell marks on the radar indicator screen,
fly around thunderstorm zones at a distance of 20 to 30 km, varying the
aircraft course so as to avoid approaching the thunderstorm cloud to a dis-
tance closer than 10 km.

173. To successfully break through the thunderstorm zones, proceed as
follows:

— before the flight, thoroughly study the weather situation, refine the
flight route leg supposed to be attacked by thunderstorms, determine
the type of the thunderstorm and its intensity if possible;

— intercept the atmospheric fronts at an angle of 90°.

174. It is allowed to penetrate through the thunderstorm zones above
the clouds at an altitude of at least 1000 m above the top boundary of
the clouds. ‘

It is allowed to break through the frontal clouds with separate thun-
derstorm cells in the place where the distance between the thunderstorm
cells is at least 25 km. If it is impossible to avoid getting into the
dangerous thunderstorm zone by using the above methods, discontinue the
flight mission, report the situation to the flight control post and perform
landing on the home or nearest alternate airfield. If necessary, thunder-
storm may be avoided by reheat climbing at a subsonic or supersonic
airspeed. After evading from the thunderstorm, the crew should recalcu-
late the flight range, making account for the actual fuel remainder.




When flying ‘around the thunderstorm cell, the crew members should
proceed as follows:

— turn off the radio equnpment

— turn on the glass heater;

— turn on the cabin illumination and aircraft anti-icing systems;

— set up the airspeed specified in Item 180;

— maintain the level flight.

5.19.4. Flights in Icing Conditions

175. When analyzing the weather situation before the takeoff, the crew
should find out the flight legs and altitude at which the aircraft may get
icy.

CAUTION. IT IS FORBIDDEN TO TAKE OFF IF THE AIRCRAFT SURFACES

ARE COVERED WITH ICE, SNOW OR CONSIDERABLE LAYER OF
HOAR-FROST.

176. Prior to starting the engines, cut in the engine anti-icing system
and the glass heaters. With the aircraft being on the prestart line, turn
on the Pitot tube and angle-of-attack transmitter heating systems.

In the process of engine run-up, taxiing, takeoff and flight at air tem-
perature of +5°C and below, it is allowed to use the engines only
with the anti-icing system cut in, which should be accomplished before
engine starting. It is allowed to use the anti- icing system at all power
settings.

177. 1t is allowed to fly in icing conditions at true airspeeds exceeding
650 km/h. It is not recommended to fly in the icing zone for more than 15 min
at true airspeeds below 650 km/h.

When performing flights in which the aircraft may get covered with
ice, check cut-in of the engine anti-icing system, pilot’s and navigator’s
glass heaters and heating systems of the Pitot tube and angle-of-attack
transmitter before entering the icing zone (clouds).

In case of precipitations, turn on the glass wipers, setting up the
wiper movement speed provndmg an adequate visibility through the cabin
glass panels.

178. Determine the onset of aircraft icing in flight by appearance of
an ice deposit on the glass wipers and other protruding components of the
aircraft structure and by coming-on of the PHO radioisotope ice detector
(RID) indicator light. Turn on the RID (PHO) switch before the
flight and turn it off after taxiing in to the parking site. If the RID
light comes on in flight or ice appears on the aircraft structure compo-
. nents, once again make sure that the engine anti-icing system, the
pilot’s and navigator’s glass heaters and heating systems of the Pitot tube
and angle-of-attack transmitter are cut in.

When going around in icing conditions, retract the landing gear and
flaps, increase the airspeed up to 600—650 km/h and proceed ilying at
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this airspeed before approaching the outer homing station beam, then
decrease the airspeed up to 500 km/h, extend the landing gear and carry
out a normal landing approach. The ice goes off the aircraft surfaces during
accomplishment of evolutions or during increase of the airspeed up to
600—650 km/h.

5.19.5. Flights in Bumpy Air

179. If the crew is aware of bumpy air zones on the flight route, the
crew must take measures to avoid getting into these zones.

On getting into a heavy bumpiness zone in the process of climb, the
pilot takes a decision to proceed with the climb or to abort it, depending on
the flight mission, flight mass and bumpiness zone altitude.

180. The airspeeds recommended for flying in bumpy air are as follows:
630 to 650 km/h at altitudes of up to 7000 m and M=0.9 at altitudes
exceeding 7000 m.

If aircraft control is impossible because of heavy bumps, change the
flight altitude, keeping to the recommended airspeeds. If the flight was
performed at an altitude close to the cruising-climb flight altitude, decrease
the altitude of flight by 1000 to 2000 m.

181. i the aircraft got into bumpy air at a low airspeed, immediately
reduce the angle of attack, bring the aircrait into descent and then
into level flight, increasing the airspeed to the value recommended in
Item 180.

182. Ii the aircraft got into bumpy air at a supersonic airspeed, first
change the flight altitude to recover from the bumpy air zone and, if
air bumpiness persists, smoothly retract the throttle control levers to the
idle power setting from any reheat power setting . and decrease the
airspeed to the recommended one.

CAUTION. DESCEND AT A SUPERSONIC AIRSPEED TO THE ALTITUDE OF
11,000 M. IF IT IS NECESSARY TO PROCEED WITH THE DESCENT,
FIRST PASS TO A SUBSONIC FLIGHT SPEED AND THEN GO ON
DESCENDING.

Intercept a new course the moment the bumpiness becomes less inten-
sive by a successive coordinated corrective turning of the aircrait at a
bank angle not exceeding 5 1o 10°. In so doing, avoid applying back pres-
sure to the control column.

When maintaining the assigned flight regime, the pilot should manipu-
late the control surfaces only to prevent considerable deviations from the
assigned regime without eliminating minor jerks.

When flying in bumpy air, avoid frequent retrimming of the aircrafl
and abrupt applications of the control column (especially backward).

If the vertical gust is active for a long period of time (over 3 s), which
is accompanied by aircraft pitch-up or diving, counteract the control co-
lumn forces by short-time pulses of the trimming mechanism to relieve
the control column forces.
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183. The main instrument used for checking the actual spatial posi-
tion of the aircraft in bumpy air is.the gyro horizon. The auxiliary instru-
ments used in this case are the turn-and-slip indicator and airspeed indi-
cator.

Fly the aircraft by reference to the gyro horizon, maintaining the
assigned average airspeed. Accurate holding of the assigned flight alti-
tude is not obligatory in this case.

If aircraft banking is advancing under the action of strong and uneven
air motion, the pilot has to counteract it without delay by using the
ailerons and rudder.

When handling the aircraft in bumpy air, the pilot should attentively
watch the autopilot operation (by observing the motion of the control
levers) and spatial attitude of the aircraft, intervening into aircraft control
immediately whenever required.

CAUTION: t. NEVER TURN ON THE AUTOPILOT AND USE IT TO CONTROL
THE AIRCRAFT IN HEAVY BUMPINESS.
2. AFTER RECOVERY FROM THE BUMPINESS ZONE, THE NAVI-
GATOR SHOULD DEPRESS THE “BOMBS SUSPENDED” (“IPO-
BEPKA TMOABECKH BOMB”) BUTTON TO MAKE SURE THAT
BOMBS ARE SUSPENDED FROM THE RACKS.
Deviation of the normal g-load from the initial value as indicated by
the critical angle-of-attack and g-load warning unit versus the bumpiness
intensity is given in Table 14,

Table 14
Deviation of n, from initial g-load value indicated by
Bumpiness intensity critical angfe-of-allack, and g-load warning unit

Minor Below 0.05

Weak 0.05—0.1

Moderate 0.1—0.15

Moderately heavy 0.2—0.3

Heavy Above 0.3

5.20. NIGHT FLIGHTS

184. When preparing for night flying, perform the following opera-
tions in addition to those carried out in the daytime during aircraft
inspection:

— when performing external inspection of the aireraft, check servi-
. ceability of the landing lights, position lights, formation lights and flash-
ing lights;

— after raising the seats into the working position, turn on the
cabin internal illumination lights, adjust the required light intensity and
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make sure that all the instruments and control panels are well illuminat-
ed at the crew members’ working stations;

__ check serviceability of the dome light and the lamp used for illu-
mination of the flight papers;

— turn on the position and flashing lights and check their operation;

— extend the landing lights and check them for proper functioning
when switched over to the LOW (MAJIbIF) and HIGH (BOJIbIION)
positions (shiiting to HIGH for a short period of time only); the light
beam should be directed along the aircraft axis. The best illuminated spot
should be located at a distance of no more than 10 m from the aircrait,
which will correspond to 40—50 m at the aircraft takeofi/landing angles;
the check over, turn ofi the landing lights;

— dim all indicator lights and open the blinds of the systems abnormal
condition warning lights;

— check cleanliness of the cabin glass panels.

185. To start and run up the engines, use the procedure specified for
engine starting and run-up in the daytime.

As soon as the engines accelerate to idle power, extend the landing
lights and shift them to the low beam. i

On receiving the taxi-out clearance from the flight control officer,
give the “Remove chocks” command to the aircraft technician.

On obtaining the “Chocks removed, intercom disconnected” report
from the aircraft technician over the intercom, blink the landing lights.
On receiving the taxiing-out signal from the senior technician, inform the
crew about taxiing out over the intercom. Set the landing lights to the
high beam position and start taxiing. After taxiing out from the parking
site to the taxiway, change over the landing lights to the low beam posi-
tion (for better visual scanning of the terrain in the process of taxiing, it
is allowed to select the high beam position for a short period of time).

Before the takeoff, check illumination of the instruments, then set the
landing lights to the high beam position and switch on the glass heaters.
If the high beam of the lights creates a light screen, which impedes air-
craft piloting, perform takeoff with the lights switched over to the low beam.

CAUTION: 1. IT 1S NOT ALLOWED TO PERFORM TAKEOFF AT NIGHT ON
. < AN AIRCRAFT WITHOUT THE LANDING LIGHTS LOW OR
HIGH BEAM TURNED ON.

2. IN SNOW, RAIN, DUST OR HAZE, PERFORM TAKEOFF WITH
LANDING LIGHTS SET TO THE LOW BEAM POSITION; IF
THE LOW BEAM CREATES A LIGHT SCREEN, TAKEOFF IS
PROHIBITED.

186. When performing takeoff at night, use the takeoif procedure
specified for daytime flying. During the takeoff run, hold the direction by
reference to relative displacement of the runway landing lights.

On clearing the ground, fly the aircraft by reference to the runway
lights, gyro horizon, airspeed indicator and rate-of-climb indicator; before
passing the runway threshold lights, pass to flying on instruments alone.
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After unsticking and setting the landing gear and flap switches to the
retraction position, retract the landing lights.

To perform a circling flight at night, use the flight route and airspeeds
specified for the daytime circling flights. Fly by reference to instruments:
it is not recommended to use the natural horizon.

187. Carry out landing approach in the same way as in the daytime,
avoiding delay in the turn to final. Accomplish the turn to final on the
traffic pattern altitude. When making the turn, watch the flight altitude
and airspeed. Check proper alignment with the runway centre line visually
or by reference to the combined course indicator localizer bar.

While on the descent path after turning to final, the pilot should be
especially careful in holding the assigned airspeeds and altitudes of
flying over the outer and inner homing stations.

After passing the outer homing station at an altitude of 150 to 200 m,
extend thé landing lights and switch them over to the high beam position.

CAUTION: 1. NEVER USE THE LANDING LIGHTS DURING SNOWFALL,
RAIN AS WELL AS IN CASE OF DUST OR HAZE.

2. WHEN PERFORMING LANDING APPROACH IN IFR CONDI-
TIONS, NEVER DISTRACT YOUR ATTENTION FROM INSTRU-
MENT FLYING IN ORDER TO SEARCH THE RUNWAY AP-
PROACH LIGHTS, RUNWAY THRESHOULD OR RUNWAY
LIGHTS. IN THESE CASES, IT IS ALLOWED TO PASS TO VI-
,SUAL FLYING ONLY AFTER WELL VISIBLE RUNWAY LIGHTS °
COME IN VIEW. ’ ‘
Flare out when only in the beam of the airfield searchlights, executing
the flare-out procedure in the same way as in the daytime. After taxiing-
off to the taxiway, switch over the landing lights to the low beam.

NOTE. If the landing lights have failed to be extended completely, clear the

runway, stop taxiing, retract the landing lights and extend them again.

When on the landing roll, hold the direction by reference to relative
displacement of the runway lights. Extend the brake chutes and brake
the aircraft in the landing roll by using the procedure specified for
daytime landing.

It is possible to perform landing on the runway which is not illuminat-
ed by the airfield searchlights, with the aircraft landing lights turned on,
but it requires great experience in night flying and landings on non-lit
runways in a trainer aircraft on the part of the pilot. In this case, special
attention should be given to accurate determination of the point at which
the aircraft should start the flare-out at the assigned gliding speed and
to keeping the normal holding-off profile of the aircraft over the runway.

When performing the prolonged flights at all altitudes, avoid sweating
or freezing of the pilot’s cabin glass panels.
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5.21. FORMATION FLIGHTS
5.21.1. Daytime Formation Flights

188. The aircraft may fly in close or loose formations.

A close formation is such an arrangement of aircraft in flight in which
the intervals and distances between them do not exceed two aircraft spans
.and lengths.

A loose formation is an arrangement of flying aircraft in which the
intervals and distances between them exceed two aircrait spans and
lengths but are sufficient to keep all the aircraft in the formation within
the field of vision.

5.21.2. Taxiing

189. Two-way contact with the flight control officer is established by
the section leader. The wingman pilots must operate in the reception mode
only. o

The engines should be started by the section leader’s command. On ~
obtaining the taxiing-out readiness reports from the wingmen, the section
leader should request the taxiing-out clearance from the flight control
officer and, on obtaining the clearance, he should give the taxi-out com-
mand to the wingmen.

The first to taxi out in the section (pair) is the section leader, and
~ then, the wingmen in succession, at a distance of at least 100 m from
one another. The same taxiing-out sequence should be observed by the
other sections (pairs).

In the process of taxiing-out, the navigator and operator will carry
out observation in the specified sectors.

190. On free sections of the taxiway, the taxiing speed should not
exceed 20 km/h. During turns and close to obstacles or if the taxiway is
covered with ice, the taxiing speed should not exceed 5 km/h.

When in the holding area, the aircraft should be arranged along the
runway centre line, at a distance of 50 to 100 m from its approach end.
When arranged in pair for solo takeoff, the aircraft may occupy their
positions on the runway in an echelon or line-abreast formation. 1n this
case, the distance between the aircraft should be sufficient to provide an

" absolute safety against aircraft collision in the process of their taxiing-out
and takeoff.

For takeolf in pair, the echelon formation should be arranged into the
wind.

5.21.3. Takeoff

191. The time intervals to be maintained between takeoffs are es-
tablished by the commander assigning the flight mission.
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Should the aircraft get into the wake of the preceding aircraft which
has just got airborne, keep the aircraft against banking by short and
energetic applications of the controls and leave the wake, crabbing upwind.

When in climb after takeoff, the wingman pilot should watch the
preceding aircraft, being ready for performing a maneuver to approach’
and join the section leader.

5.21.4. Join-Up and Formation Flight of Section (Pair) |

192. After takeoff, the leader sets up an airspeed of 600 km/h and
strictly maintains the assigned flight regime during join-up of the section.
If it is necessary to change the flight regime, the leader has to inform
the wingmen of this necessity.

If the leader and other aircraft fly within the visual contact in case
of the section join-up at medium and high altitudes, the first wingman
flying on the join-up leg sets up a step-down vertical separation of 200 m,
and the other wingman, a step-down vertical separation of 400 m relative
to the leader at an interval of at least 200 m to the left or to the right
from him (depending on the wingman’s place in the formation).

When breaking upward through the clouds and when flying at night,
all the aircrews in the formation (or the leader only), ‘report their alti-
“tude every 500 to 1000 m in climb to the assigned join-up altitude.

I after the takeoff the .aircrews proceed flying out of visual touch
with one another, the wingmen fly in the direction of the joint-up area in
a vertical separation of 300 m between the aircraft, before they can see
the leader and other aircraft.

When approaching the leader and joining him, the crew commander
(the pilot) should keep it in mind that the aircraft has a considerable
sluggishness which, when neglected, may result in his overtaking the
leader.

When the wingman approaches the leader, his speed should not exceed
that of the leader by: ;

— more than 100 to 150 km/h at a distance of 5000 m between the
aircraft;

— more than 70 to 100 km/h at a distance of 2000 m between the air-
craft;

— more than 30 to 50 km/h at a distance of 1000 m between the air-
craft.

193. Before joining the preceding aircraft, the wingmen flying in a
close formation should assume the following initial position:

— 100 to 200-m distance and interval,

— 30 to 50-m step-down (step-up) vertical separation.

Assume the initial position and join up the preceding aircraft only in
straight-and-level flight or climb.

When flying in a loose formation, the wingmen should not assume the
initial position before joining the preceding aircraft.
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194. To join the leader (preceding aircraft), proceed as follows:

— request the join-up clearance from the leader; on obtaining the
join-up clearance, inform your crew that you are going to join the forma-
tion from the leit (from the right);

— select the required power setting so as to smoothly bring the air-
craft to the assigned distance and step-down (step-up) vertical separa-
tion at an increased interval; the speed of closure with the leader (preced-
ing aircrafit) should not exceed 20 km/h;

— equalize the speed with that of the leader (preceding aircraft) and,
while flying with a bank angle of 3 to 5°, smoothly shorten the interval
to the assigned one in several stages;

— report your joining the formation to the leader.

It is not allowed to join the formation:

— when making turns;

— at no two-way radio contact;

— at poor visual contact with the leader.

When flying in a V-formation, the right-hand wingman should dress
on the left-hand one. )

195. The wingmen keep their place in the formation by varying the
engine power and by manipulating the controls while banking the air-
crait by no more than 3 to 5°. To change the distance, smoothly vary the
position of the throttle control levers, responding to variation of the dis-
tance in due time. The engine RPM should not vary by more than 3 to 5 %
as shown by the tachometer indicator. Failure to notice the increase in dis-
tance in due time calls for a necessity of a great variation of the RPM, which
complicates aircrait piloting and raises the rate of fuel consumption. The
crew commander should select the engine power setting precluding engine
running at powers corresponding to operation of the air blow-off valves.

To perform climb, the team leader gives out the climb command, se-
lects the required power setting and smoothly brings the aircrait into
climb, maintaining the airspeed of at least 600 km/h.

To perform descent, the leader gives the descent command to the
wingmen, smoothly selects the assigned vertical speed of descent and
decreases the engine power setting to rating corresponding to 15 to 20
divisions as read off the YIIPT indicator while maintaining the assigned
airspeed. '

196. If the V-formation faces the danger of getting into the clouds or
if visibility is impared, which makes formation flying impossible, the
team leader should give the “Prepare for break-up” command to the
wingmen. On getting the “Break-up” executive command, the aircraft
flying in the formation break up by using the following procedure:

(a) when flying at medium and high altitudes:

— the leader maintains the assigned course, altitude and airspeed;

— the leit-hand wingman turns away to the left through 15°, des-
cends by 300 m and flies on the new course for 2 min, after which he makes
a corrective turn to the previous course;
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— the right-hand wingman turns away to the right through 15°, then
he gains 300 m of altitude and flies on the new course for 2 min, after which
he makes a corrective turn to the previous course;

(b) when flying at low and extreme low altitudes:

— the leader brings his aircraft into climb without changing the
course and airspeed and assumes an altitude safe for instrument flying
(400, 600 and 1000 m, depending on the terrain relief);

— the left-hand wingman turns away to the left through 15° and climbs

to an altitude which is 600 m higher than the leader’s flight altitude, flies
on the new course for 2 min and makes a corrective turn to the previous
course; .
— the right-hand wingman turns away to the right through 15° and
climbs to an altitude which is 300 m higher than the leader’s flight alti-
tude, flies on the new course for 2 min and makes a corrective turn to the
previous course.

During break-up, the aircrews do not change airspeed.

197. Before making a turn, the section leader should prepare the sec-
tion (pair) for the turn. To this end, he should give a preparatory com-
mand to the wingmen, stating “Get ready to turn left (right) through ....
degrees” and on a lapse of 4 to 5 s, he should issue the “Turn” executive
command. When accomplishing the turn, the outer wingman gains an
altitude with respect to the leader and speeds up the engines. The inner
wingman loses an altitude and decelerates the engines. When flight is
performed at low. altitudes, make turns at one and the same altitude.
When making the turn, the section leader should keep his bank angle
constant, not exceeding 20° at medium altitudes and 10 to 15° at high alti-
tudes. 4 to 5 s before rolling the aircraft out of the turn, the section leader
should give a-command to the wingmen, stating “Get ready to roll out of
turn” and, when approaching the assigned course, he should issue the
“Roll out” executive command.

198. To regroup the pair of aircraft from one echelon formation into
another, following the leader’s executive command, the wingman com-
mander decelerates the engines by 5 to 7 divisions against the ¥YTIPT
indicator; while keeping to the set up interval, the wingman commander
increases the distance to 100—150 m and assumes a 50-m step-down ver-
tical separation relative to the leader, then he equalizes the airspeed,
smoothly changes the aircraft position for the left-hand (right-hand)
echelon to a higher interval with a bank angle of up to 3°, smoothly re-
duces the distance and simultaneously decreases the step-down vertical
separation to the assigned level, then he takes up the assigned interval.

In the process of regrouping, the crews of both aircraft keep a constant
~eye on each other. After the regrouping is completed, the wingman re-
ports the assumption of his place in the formation to the leader.

199. To regroup the section from the V-formation into the echelon for-
mation, the wingman who is going to change his place in the formation,
without varying the interval, follows the leader’s executive command to
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increase the distance to 100—500 m and the step-down vertical separa-
tion to 50 m relative to the other wingman whom he will join to form the
echelon formation. On increasing the distance, he should equalize the
airspeed and smoothly bring the aircrait into the right-hand (left-hand)
echelon to an increased interval with a bank angle of up to 3° at the
same time, he must decrease the distance and step-down vertical separation
relative to the preceding aircraft to the assigned value and establish the
assigned interval. )

The regrouping completed, the wingman reports the assumption of his
new place in the formation to the leader.

200. The procedure used for breaking up the formation before landing
is determined in different weather conditions by the flight mission and by
the instructions of the flight control officer.

When approaching the airfield, the leader requests the approach level,
landing conditions and formation break-up clearance from the flight control

officer.
On obtaining the approach echelon and section (pair) break-up clearan-

“ce, the leader gives a command to the wingmen to act of their own accord.

On obtaining the above command (during leftward break-up of the
formation), the left-hand wingman breaks away from the formation by
making a left-hand turn to the assigned course, after which he starts
descending. On expiration of the estimated break-up period, beginning
from the moment the left-hand wingman starts turning to the assigned
course, the leader starts turning to the assigned course and brings the
aircraft into descent; following the leader, the right-hand wingman per-
forms his maneuver by using the same procedure.

During descent, all the crews report their flight altitude after every
1000 m. The succeeding sections break up for landing by using the same
sequence. The crews hold the flight regime during descent in compliance
with the requirements of the given Manual.

5.21.5. Getting into Wake of Preceding Aircraft

201. Flying aircraft Ty-22 forms two high-power wing-tip vortexes, 2
to 3 m in diameter. The power of the vortex wake is kept up at a dis-
tance of up to 7000 to 8000 m from the aircrait and 25 to 40 m below it.
Further away, the vortex wake gets gradually washed out.

When the aircrait gets into the wake of the preceding aircraft, at a
distance of 8000 m, the crew may percept intensive impacts on the air-
craft structure (similar to those experienced during flight in heavy bumpi-
ness conditions at high indicated airspeeds), and the aircraft is energe-
tically pushed out of the wake; in this case, inadvertent banking of the
aircrait may reach 50° with the altitude loss of about 50 m.

In some cases after aircrait pushing out of the vortex wake, an unti-
mely intervenience of the pilot into aircrait control may result in uninten-
tional pulling of the aircraft into a tight spiral. '

179




When the aircraft gets into the vortex wake of the preceding aircraft
at a distance of 10,000 to 12,000 m from it, aircraft flight is similar to
that performed in heavy bumpiness conditions.

In all cases when the aircraft gets into the vortex wake at a distance
of up to 10,000 m from the preceding aircraft, the pilot should proceed as
follows: .

— while keeping the aircraft from heavy banking by energetic appli-
cations of the control wheel, recover from the vortex wake efiective zone;
application of the control column in the pitch direction should be smooth;

— after the action of the vortex wake becomes non-efiective, smoothly

“level off the aircraft and check operation of the engines;

— -if the aircraft gets into a tight spiral, act in accordance with the
recommendations laid down in Items 424 and 425.

5.21.6. Forced Peel-Off from Formation

202. In case of forced peel-off from the formation, the crew comman-
der should report the cause of peel-off to the team leader. To peel off the
formation, proceed as follows:

— lag behind the group or smoothly go outward with climb to a safe
altitude when flying at low altitudes;

— descend on a straight leg or turn’ away outward when flying at
medium and high altitudes.

In all other cases, act in compliance with the instructions of the sec-
tion leader, ensuring flight safety.
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6. AIR NAVIGATION

6.1. GENERAL

203. En-route air navigation is performed by following the order
envisaged by the navigator’s flight plan. -

Any variation of the flight route and profile caused by sudden changes
in weather or unexpected opposition of the enemy muyst be well considered
and estimated. .

Hasty departure from the navigator’s flight plan will complicate the
flight; it may even lead to flight mission execution failure.

During an en-route flight, the crew commander should do the following:

— guide the crew activities in compliance with the flight plan;

— accurately hold the assigned flight regime;

— avoid arbitrary changes in the flight regime without informing the
navigator.

During an en-route flight, the navigator should do the following:

— provide air navigation with the use of the air navigation equipment
in strict accordance with the navigator’s flight plan;

— check proper keeping of the flight regime in compliance with the
engineering-and-navigational schedule;

— keep the required aircraft documents in flight.

6.2. APPROACH TO INITIAL WAYPOINT

204. In all cases, the initial waypoint should be approached by using
the pattern worked out in the process of preparation for flight. The pat-
tern should be elaborated with due account of peculiarities of the basing
area and possibility of employment of the ground and airborne radio aids
and it should provide reliable approach to the initial waypoint.

The initial waypoint may be represented by the takeoff airfield or a
landmark located at some distance from this airfield.

205. When bringing the aircraft to the initial waypoint, the navigator
should do the following:

— check approach to the initial waypomt by reference to the heading,
time as well as to the data supplied by the PCBH short-range navigation
and landing system, APK automatic direction finder and PAJIOH radar
bombsight;
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— the moment the aircraft passes the initial waypoint, determine the
precise fix of the aircraft, mark this fix on the map, verify the aircraft
coordinates by reference to the automatic bomber navigation equipment
indicator counters, put down the time of passing the initial waypoint in
the aircrait Log Book and inform the crew about it; ‘

— report the turn start to the crew commander as follows: *“21.00,
initial waypoint, turning right (left) to intercept course...”; '

— on passing the initial waypoint, check interception of the required
direction by comparing the readings of the course indicators with the
position of the YLl indicator pointer on the automatic bomber navigation
equipment indicator.

6.3. INTERCEPTION OF ASSIGNED COURSE LINE AND AIR NAVIGATION
IN FLYING TOWARDS TARGET

206. Interception of the assigned course line starting irom the initial
waypoint or intermediate waypoints is carried out by using the methods
specified by the navigator’s flight plan with a comprehensive use of all
air navigation facilities.

When intercepting the assigned course line, the navigator should
proceed as follows:

— check proper mterceptlon of the course;

— slave the compass system and refine the course with due account
of the drift angle;

— with the JHUCC Doppler ground speed and drift meter operating,
put down the drift angle as well as the ground speed (W) and wind (6 and
U) parameters, supplied from automatic bomber navigation equipment
unit PH-20, in the aircraft Log Book;

— with the JUCC Doppler ground speed and driit meter being
inoperative, check the direction and speed of the wind with the use of the
PAIOH radar bombsight or OIlb optical bombsight (in case of earth visi-
bility) and insert these data into the HBA automatic bomber navigation
equipment {set them on unit PH-20) or determine them with the help of
the HBA equipment;

— determine the time of approaching the reference landmark and re-
port it to the crew commander.

207. Duplicate the assigned course line interception by:

— comparing the actual course angle with the assigned course angle;

— determining the relative bearing of the radio beacon located at the
initial or intermediate waypoint;

— radar scanning of the terrain.

6.4. COMPASS SYSTEM SLAVING

208. The compass system should usually be slaved with the help of the
astrotracker. If the heavenly bodies are not visible and both sextants of
the astrotracker fail to operate, the compass system may be slaved with
the use of the magnetie sensors.
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To slave the compass system with the help of the astrotracker, proceed
as follows:

— set the TH — GCC (MK — OK) switch on the astrotracker to a
position complying with the course reading system;

__ set the wafer switch to the AC-1 or AC-2 position (corresponding
to the sextant whose operation is more reliable);
~ — make sure that the given sextant has locked on the beam (by refe-
rence to the “pulse burst” on indicator U3-1); .

— set the compass system mode-of-operation switch to the CS (AK)
position;

— depress the slaving button;

— the slaving operation completed, release the slaving button;

— switch over the compass system to operate in the DG (I'TIK) mode.

When flight is performed in the daytime and at night before both the
sextants lock on heavenly bodies, the SLAVING (KOPPEKLIHSI) switch
on the astrotracker should occupy the FROM ABNE (OT HBA) position.
In this case, the astrotracker computer will keep computing the ¢,A, X and Y
coordinates furnished by the HBA automatic bomber navigation equip-
ment. C

When flights are performed at night and both sextants lock on heavenly
bodies, the SLAVING switch should be set to the TO ABNE (B HBA) posi-
tion. In this case, the ¢, ‘A, X and Y coordinates will be computed by the
astrotracker computer proper.

209. To perform slaving of the compass system from the magnetic

sensor, proceed as follows:

— disable the magnetic slaving of the stand-by gyro unit;

— set the triangular index on the external scale of slaving unit KM-4
to the position corresponding to the primary great-circle magnetic head-
ing in the given point;

— shift the compass system mode-of-operation switch on control
panel T1¥-1 to the MS (MK) position;

— depress the slaving button; .

— the compass system slaving completed, release the slaving button;

— switch over the compass system to operate in the DG (directional
gyro) mode; -

— set zero declination on slaving unit KM-4;

— enable the magnetic slaving of the stand-by gyro unit.

210. The main mode of the compass system operation is the DG (direc-
tional gyro) mode. When the compass system operates in this mode, the
magnetic slaving of the stand-by gyro unit should be turned on. In this
case, the navigator’s indicator, the flight director indicator and combin-
ed course indicator show the great-circle course while the G (T') pointers
of pilot’s and navigator’s gyromagnetic and celestial heading indicators
YTA-1Y read the present magnetic heading. The great-circle course indi-
cator (YOK) and pointers C (A) of pilot’s and navigator’s indicators

"¥TA-1Y show the present magnetic heading or great-circle course, depend-
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ing on the position of the GCC — TH (OK — HK) switch on the astro-
tracker computer.

In zones where the magnetic compass shows unsteady operation, the
magnetic slaving of the stand-by gyro unit should be turned off. In this
case, the stand-by gyro unit will operate in the DG (directional gyro) -
mode.

6.5. AIR NAVIGATION ON ASSIGNED COURSE LINE WITH USE OF SHORT-
RANGE NAVIGATION AND LANDING SYSTEM

211. The assigned course line may be hold with the help of the PCBH
short-range navigation and landing system when performing flight in
the PCBH system coverage zone in the’'OUTBOUND AZIMUTH (A3H-
MYT OT), INBOUND AZIMUTH (A3MMYT HA), ORBIT (OPBMUTA)
and COMPUTER (CPI1) modes.

When holding the assigned course line with the help of the PCBH
system, the pilot should switch over the II¥Tb system to operate in the
CBO/J1 mode.

212. To fly on the assigned azimuth line (only in the beacon inbound
or outbound direction), proceed as follows:

— manipulate the AZIMUTH (A3UMYT) knob on the control board
to select the assigned true azimuth relative to the beacon which will be
used for controlling the flight; -

— set the mode-of-operadtion switch on the control board to the IN-
BOUND AZIMUTH (A3UMYT HA) position (for flying towards the
beacon) or QUTBOUND AZIMUTH (ABUMYT OT) position (for flying
from the beacon);

— give a command to the pilot to set the course equalling the assngn-
ed course line on the combined course indicator;

— bring the aircraft to the assigned azimuth line, using the posmon
bars of the combined course indicator and the position bars of the pilot's
and navigator’s flight director indicators;

— on hitting the assigned azimuth line, take your heading with due
account of the drift angle. Proceed flying by keeping the command bar
of the IIT flight director indicator within the centre of the scale circle.
Check accurate holding of the assigned azimuth line by reference to the
position bars on the combined course indicator (HKI1) and flight direc-
tor indicator (KIIII) and navigator’s direct-reading range and azimuth
indicator (ITITAA-LL).

Manipulate the ORBIT (OPBUTA) knob on the control board to
define the moment of passing the assigned point on the azimuth line and
the distance from this point to the beacon used for controlling the flight.
When the aircraft is 12 to 16 km short of this point, the ZONE APPROACH
(MOAJIET K 30HE) light starts flickering while the moment this point
is passed is marked by coming-on oi the ZONE PASSAGE (ITPOJIET
30HbI) light.
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213. To fly on the assigned orbit, proceed as follows:

— using the ORBIT (OPBWUTA) knob on the control board, select the
assigned orbit radius;

— set the mode-of-operation switch on the control board to the LH
ORBIT (OPBHTA JIEB.) or RH ORBIT (OPBHUTA [IPAB.) position
(depending on the direction of flight);

— determine the moment of starting the turn to intercept the assigned
orbit by comparing the selected orbit radius with the present range shown
by the navigator’s direct-reading range and azimuth indicator (with due
consideration of the turn radius) and report the turn start moment to
the pilot;

— the pilot should perform an orbit flight while keeping the combin-
ed course indicator position bar within the scale circle centre and
monitoring the flight by reference to the range shown by the pilot’s di-
rect-reading range and azimuth indicator (the range should remain con-
stant and be equal to the selected orbit radius);

— the navigator should monitor the orbit flight by reference to the
" vertical position bar of the flight director indicator (KIII1) and by the
range scale of the navigator’s direct-reading range and azimuth indicator.

To determine the moment of passing the point on the assigned orbit,
select the true azimuth of this point by rotating the AZIMUTH (A3UMYT)
knob. on the control board. When 12 to 16 km short of this point, the
ZONE APPROACH (ITOAJIET K 30HE) light will start flickering and
the moment of passing of this point will be marked by coming-on of the
ZONE PASSAGE (ITPOJIET 3OHDbI) light.

214. For flying on the assigned course line, which does not pass through
the radio beacon, use is made of the PCBH system computer. To perform
flight in the COMPUTER (CPIl) mode, proceed as iollows:

— select any point on the assigned course line or on its continuation
(the most accurate air navigation may be obtained when the straight line
connecting this point to the radio beacon is square with the assigned course
line);

— determine the true azimuth of this point, starting from the beacon
meridian, and insert it into the computer unit by using the TARGET ANGLE
(YTOJ1 LLEJIM) knob on the computer unit;

— determine the distance from this point to the radio beacon and insert
it into the computer unit by using the TARGET RANGE (PACCTOSIHHE
J1O LEJIH) knob. ’

— determine the true track angle of the assigned course line relative
to the radio beacon meridian and insert it into the CPTI computer unit by
using the assigned track angle setting knob;

— set the mode-of-operation switch on the control board to the COM-
PUTER (CPII) position;

— intercept the assigned course line, using the flight director indica-
tors (I, KIII) and combined course indicator (HKIT);

— fly on the assigned course line, keeping the command bar of the [1I1
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flight director indicator within the centre of the scale circle. In so doing,
make reference to the position bars of the HKI1 combined course indi-
cator and KITIT flight director indicator (which should also be in the scale
cenire). To determine the moment of passing the point located on the
assigned course line, use the AZIMUTH (A3HMYT) and ORBIT (OPBH-
TA) knobs to set the true azimuth of this point and its distance from the
radio beacon, accordingly. At a distance of 12 to 16 km short of this point,
the ZONE APPROACH (IIOOJIET K 30HE) light starts flickering
while the moment of passing this point is marked by coming-on of the
ZONE PASSAGE ([TPOJIET 30HDbI) light.

6.6. AUTOMATED AIR NAVIGATION DURING EN-ROUTE FLIGHT

215. Automated air navigation is provided by the automatic bomber
navigation equipment included into the PAJIOH radar bombsight.

The principle of automated air navigation lies in the fact that the auto-
matic bomber navigation equipment computes the present angle of the
corrective turn to the next waypoint (target), generates a control signal
proportional tfo the corrective turn angle and sends out this signal into
the autopilot.

Before taxiing out from the parking site, the navigator must turn on
all the required flight navigation and bombing equipment and carry out
orientation of the compass system relative to the main great-circle course.

216. To perform automated flight, proceed as follows:

(a) make the following settings on the indicator of the automatic
bomber navigation equipment;

— the coordinates of the first waypoint on the WP — TARGET
(IIIM — LLEJIb) counters;

— the runway approach end coordinates on the AIRCRAFT (CAMO-
JIET) counters;

— the coordinates of the first radar marker on the RDR MARKER
(P/J1 OPUEHTHP) counters for correction;

(b) make the following settings on the control panel oi the automatic
bomber navigation equipment:

— the mode-of-operation switch, to the NAVIGATION (HABMIA-
LU position;

— the MANUAL INPUT (PYUHOH BBO/1) switch, to position “U, &°”
and manually set the wind force on counters U and &°;

— the AP — SDM (AIl — PKP) switch, to the SDM (PKP) position;

— the RECKONING (CUHCJIEHHE) switch, to the OFF (BbIKJL.)
position;

— the main great-circle course.

217. Before the takeoif, the navigator should proceed as follows:

— when in the holding area, check correspondence of the compass
system readings to the takeoff (runway) heading and, after making
sure that the aircraft is positioned along the runway centre line, mani-
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pulate the course selector knob, if required, to refine setting of the take-
off heading angle (HA;,, = MHy/, — MTAygcc )s

— check the MHy, readings by reference to indicator KM-4;

— when the aircraft starts moving, start the stopwatch to indicate
the ground run time and turn on the RECKONING (CYHMCJ/IEHHE)
switch.

Before approaching the initial waypoint, the navigator should proceed
as follows: .

— verify the aircraft present fix by reference to the data of the
PCBH system or by using another more accurate means at hand;

— make sure that the coordinates of the first waypoint are properly
set on the WP — TARGET (I1IIM — LEJIb) counters;

— evaluate proper indication of the YJLL indicator reading and
distance remaining to the waypoint on the automatic bomber navigation
equipment indicator.

218. At the moment of initial waypoint approach, the navigator
should proceed as follows:

— make the “Takeover control” report to the crew commander and,
on obtaining the respective clearance, set the AP — SDM (AIl — PKP)
switch to the AP (AIl) position, which will be accompanied by coming-
on of the AP IN ABNE — OBS MODE (AIl B PE)KXUME HBA — OIIb)
light (the aircrait will start automatically turning in the direction of the
first waypoint);

— after the aircrait recovers from the turn, check proper holding
of the flight direction by the aircraft.

219. In flight, the crew should monitor the accuracy of flying on
the assigned flight route and approaching the waypoints and target as
regards the place and time. Check the aircraft fix and, if it is impossible,
separately check to see whether the aircraft holds the required distance
and direction.

Determine the aircraft fix as follows:

— by reading the aircraft position off the scales of the AIRCRAFT
(CAMOVJIET) counters of the automatic. bomber navigation equipment
indicator;

— by reference to the PCBH system azimuth and distance magni-
tudes;

— by means of the PAJIOH radar bombsight;

— by indications of the YJILL indicator pointer and RANGE (I1AJIb-
HOCTb) counter of the automatic bomber navigation equipment indi-
cator; :

— by reference to the aircraft position indicated by the astrotracker
counters;

— by intersection of the aircraft position lines obtained with the help
of angle-measuring radio aids;

— by visual orientation.

920. For accurate determining of the aircraft fix with the help of-the
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automatic bomber navigation equipment, periodically update the present
position of the aircraft by reference to the radar markers.

To perform updating by reference to the radar marker, proceed as
follows:

— set the coordinates of the radar marker to be used for updating
the aircraft present position on the RDR MARKER (P/J1 OPHEHTHP)
counters of the automatic bomber navigation equipment indicator;

— detect and identify the marker, whose coordinates are set on the
RDR MARKER counters, on the indicator screen;

— report the control transfer to the crew commander and set the
AP — SDM (AIl — PKP) switch to the SDM (PKP) position;

— select the MARKER UPDATING (KOPPEKLHA O OPHEH-
THUPY) mode on unit PH-21 or UPDATING (KOPPEKLIHSI) mode on
unit PH-20;

— turn on the UPDATING sthch on iridicator PH-6;

— rotate the aircraft relative bearing and sighting mark handwheels
to align the crosshairs with the updating point, using the A-SCAN (IIM)
scanning mode (in the sector or biased sector) and verify the alignment
by using the pA-SCAN (MIIM) scanning mode;

— turn off the UPDATING switch on control unit PH-6 and select
the SEARCH mode on control unit PH-21 or NAVIGATION mode on
control unit PH-20;

— evaluate the correctness of the updated aircraft position on the:
AIRCRAFT (CAMOJIET) counters and proper indication of the angle
of corrective turning to the next waypoint and distance left to this
waypoint;

— on obtaining the control takeover clearance, set the AP — SDM
(AIl — PKP) switch to the AP (AIl) position, which will entail auto-
matic corrective turning of the aircraft.

221. Update the aircraft present position by reference to the astro-
tracker data only during long-time flying over the terrain having no
landmarks or over the water surface when it is impossible to perform
updating of the aircraft present position by other more accurate methods.

To update the aircraft present position by reference to the astro-
tracker, proceed as follows:

— by switching over electronic indicator U3-1 to the first and second
sextants, make sure that both sextants follow the heavenly bodies;

— make certain that the UPDATING switch of the computer is" set
to the TO ABNE {B HBA) position;

— place the AT — OFF (3CO — BbIKJI.) switch on unit PH-20 to
the AT (3CO) position and the mode-of-operation switch, to the UP-
DATING position;

— the updating completed, which may be determined by extinguish-
ment of the orange light on the indicator of unit PH-6, select the NAVI-
GATION (HABHTALIM$) mode on unit PH-20.

222. Check proper holding of the track in direction by:
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— watching proper holding of the assigned course;

_ watching variation of the drift angle;

— reading the indications of the YIAILL indicator pointer;

__ reference to the position lines parallel to the assigned course line;

__ side deviation of the aircraft at the check’ reference point;

__ reference to the vertical position bar of flight director indicator
KIII-M2. : '

Check proper holding of the track in range by: .

— the readings of the RANGE (IAJIbHOCTD) counter on the auto-
matic bomber navigation equipment indicator;

— dead reckoning;

— reference to the aircrafit position lines which are normal to the
assigned course line.

993. Correct the track by evaluating the checkup results, on the
basis of detected deviation of the aircrait in range and direction. Correct
the track only in cases when the deviation magnitude surpasses possible
errors involved in the checkup method.

924. When correcting the track, the navigator should do the follow-
ing: -

— report the aircraft deviation to the crew commander;

_ select the means of correction of the track in direction and range
and make the required calculations; .

— report the calculation results and maneuver start line (time) to
the crew commander.

The accuracy of air navigation depends on the accuracy of aircraft -
heading indication by the compass system; therefore, the navigator
should periodically compare the readings of the course followed with the
actual heading and slave the compass system if indications of the aircraft
heading differ by 2° and more from the astrotracker readings or by 3°
and more with the readings of the G (I') pointer.

Slave the course followed not rarer than every 40 to 50 min of flight.
It is advisable to make the first slaving of the course in the level flight
9 to 3 min after departing from the initial waypoirit and climbing to the
assigned altitude.

Approach the point of turning to the target or combat run start point
by using the procedure specified for approaching the next waypoint.

995. Aircraft entry into the target area and its approach to the tar-
get may be performed:

— by automated air navigqtion;

— with the help of the PAJOH radar bombsight by reference to
the radar image of the terrain or by the radar marker;

— visually, by reference to the conspicuous landmarks in the target
area.

To verify the present position of the aircraft on the target detection

line, perform updating of the aircraft present position by reference to the
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target in the TARGET UPDATING (KLL) mode (on unit PH-21).

226. To approach the waypoint and automatically turn to the next
flight route leg, proceed as follows:

— when approaching the waypoint to a distance of 50 km (to be
determined by reference to the RANGE (IAJIbHOCTb) counter of the
automatic bomber navigation equipment indicator and unit PH-6), start
the stopwatch and estimate the time of flight to the waypoint;

— read the course indicators and take the readings of the YLl indi-
cator pointer to make sure that you hold the required direction towards
the waypoint; '

— report the control transfer to the crew commander and set the
AP — SDM (AIl — PKP) switch to the SDM (PKP) position;

— set the coordinates of the next waypoint on the WP — TARGET
(INIMM — UHEJIb) counters;

— evaluate proper indication of new parameters on the YIILI indi-
cator and range;

— the moment the stopwatch reads the waypoint estimated passage
time (with the aircraft position referenced by the AIRCRAFT counters}
report the turn start to the crew commander and set the AP — SDM
switch to the AP position; as a result, the aircraft will automatically turn
to the course of flying to the next waypoint;

— on rolling the aircraft out of the turn, make sure that you hold
the proper direction of flight by reference to the readings of the course
indicators and YJIL| indicator pointer irrespective of the position of the
AP — SDM switch on unit PH-20.

At the moment of bomb release, the autopilot gets automatically
disconnected from the optical bombsight and gets engaged into course
stabilization from the compass system.

If bombs are not released (during photography, for example), to
avoid sharp turns, turn off the TURN (PA3B.) switch and pass over
the aircraft control to the crew commander after ahgnmg the sighting
and aiming angle indexes.

In all cases, orientation on the combat run is carried out by reference
to the radar image on the PH-6 unit indicator screen, as well as to the
readings of the RANGE (JAJIBHOCTDb) counter, pointers of the Y1l
indicator and AIRCRAFT (CAMOVJIET) counters on the automatic
bomber navigation equipment indicator.

6.7. AIR NAVIGATION WHEN FLYING FROM TARGET

227. On the target outbound course, air navigation is accomplished
in compliance with the navigator’s flight plan by following the rules
involved in flying on the target inbound course. Flying from the target
includes the following main stages:

— approach to the return waypoint;

— execution of flight from the return waypoint to the termmal
waypoint;




— approach to the terminal waypoint and landing airfield;

— aircraft landing.

To intercept the assigned return course line, monitor proper holding
of the course and correct it, use the methods specified for flight on the
target inbound course. '

228. For automated air navigation on the route of return flight to
the terminal waypoint, use the methods involved in flying in the direc-
tion of the target.

Approach the landing airfield:

— by flying in the direction of the homing radio station;

— with the use of the PCBH system;

— by reference to the conspicuous radar markers displayed on the
screen of the PAJOH radar bombsight;

— with the use of the automatic bomber navigation equipment;

— with the help of the radio direction finders;

— visually.

229. When flying on the return flight route, the crew may be ready
for landing on an alternate airfield. To perform approach to the alternate
airfield, the crew should proceed as follows: i

— specify the route of flying to the alternate airfield;

— determine the possibility of approach to the given airfield by the
actual fuel remainder;

— estimate the data for approaching the alternate airfield and pick
up technmical aids for checking proper holding of the ilight course,

depending on the navigation situation afforded;
‘ — when approaching the point of turning to the alternate airfield;
set the alternate airfield coordinates on the WP — TARGET (IT[IM —
LIEJ/Ib) counters and fly by reference to indications of the YLl indi-
cator pointer, concurrently using all other means permissible in the
given navigation situation.

Aircraft descent for execution of the landing approach may be started
from the assigned line or from the airfield trafiic area. Descent above
the landing airfield may be performed by using the extended rectangular
approach traffic pattern or an approach pattern estimated for the given
airfield. . ’

Landing approach and its planning are accomplished with the use of
the airfield radio aids. After returning from the flight route, landing
approach may be executed by using an extended rectangular approach
traffic pattern or from the estimated line.

1f landing approach is to be performed in the process of returning
from the flight route, the method of airfield approach from the estimated
line is the main approach method to be used.

230. In performing the landing approach from the estimated line
(Fig. 26), accomplish descent by using the “Cloud break-through™ mode
of the PCBH system. To this end, proceed as follows:

— when flying on the INBOUND AZIMUTH (A3HUMYT HA) course
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(in the direction of the beacon) or in the COMPUTER (CPIl) mode
(in the direction of the turn to final start point), the navigator should
enable the CLOUD BREAKTHROUGH mode at a distance of 250 km
from the runway threshold, having reported the matter to the crew
commander; C

— check serviceability of the given mode by operation of the glide-
slope warning flags on the flight director indicator and combined course
indicator and by upward deviation of the bars;

— the moment the horizontal position bar is settled within the indi-
cator scale centre, start descending to the altitude of 1000 m while keep-
ing the vertical command bar on the KIT flight director indicator
within the instrument scale centre (making reference to the HKI1 com-
bined course indicator); the navigator should check descent by reference
to the position bar of the KIII flight director indicator, altitude and
distance to the ground beacon as displayed by the CBOJ system flight

director indicator, which should correspond to the data presented in
Table 15.

. Set up:
H=700m | ANDING swiich ‘ng“l‘:g;f“ Set up:
A=15km ~ g enabled on cu (CPD) _ range Iy
transition from pilot’s control L on control A ‘
glide path of des- i panel ) Roll‘—m point board: on (:n 0.
cent to glide . against — assigned panel;
path of landing course is - — assigned .
equal to as~  course angle
cu signed cour—  3[1Y; on CPII
se angle - Computer
3 "yl on in— )
i Ay A
lcator HKN : 2r 42
A 31Y,  INBOUND AZIMUTH
assigned
course
angle -
FIG. 26. PATTERN OF APPROACH FROM ESTIMATED
LINE IN BREAK-THROUGH CONDITIONS
o Table 15
Range shown by MNIMIA direct-reading range Flight altitude, m
and azimuth indicator, km
200 12,000
190 11,000
180 10,000
150 9000
135 8000
120 . 7000
105 6000
90 5000
70 . 4000
55 3000
35 2000
20 1000
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231. When preparing for flight, determine the azimuth and range of
the tanding course roll-in point; if landing approach is accomplished
from the estimated line with the PCBH system used in the COMPUTER
(CPIl) mode (Fig. 27), determine the assigned track angle magnitude
(for setting it on the CPI1 computer control unit).

THP,

V =500 km/h
Extend landing gear

Verify assigned \ l Verify assigned
course angle 311Y \Cu l course angle 3(1Y

Select assigned course angle 3[1Y;
. 3"‘]2 at /1 =70 — 65 km, set range (/]) and
azimuth (A) of roll-in point (THP)
and select COMPUTER (CPI1) mode;

fly towards outer homing station

FIG. 27. PATTERN OF APPROACH FROV ESTIMATED LINE IN “COMPUTER”
MODE

In this case, the crew operating procedure is as follows:
- — the crew commander should set the CBOJI mode on control unit
[1Y-30 and start the command bars;
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— make a corrective turn to the landing airfield outer homing sta-
tion; .

— 15 to 20 km before reaching the 50-km line, the navigator should
set the azimuth and range of the landing course roll-in point on the
CPI computer control unit and on the PCBH system control board,
then enable the COMPUTER (CPI1) mode;

— determine the course of flying to the landing course roll-in point
with the help of the navigation computer and set it as the assigned
track angie on the CPI1 computer controi unit;

— the crew commander should set the assigned course pointer on
the combined course indicator to the landing course magnitude;

— at the moment of interception of the 50-km line, start turning
to the course of flying in the direction of the landing course roll-in
point; monitor holding of the assigned course line when flying to the
assigned point by reference to the IT1 flight director indicator command
bars and vertical position bars of the HKIT combined course indicator
and KII flight director indicator; if in flying to the landing course
roll-in point the vertical position bars of the HKIT combined course indi-
cator and KIII flight director indicator are left aside, the navigator
should rotate the assigned track angle setting knob on the CPII com-
puter control unit to set the vertical position bars within the indicator
scale centre and read the new magnitude of the assigned true track
angle off the assigned track angle scale, take the drift angle into ac-
count and report the new magnitude of the assigned point approach
course to the crew commander;

— the crew commander should make a corrective turn to intercept
a new course and accurately approach the assigned point while keeping
the vertical position bar of the HKIT combined course indicator within
the indicator scale centre;

— 1 or 2 min before starting the turn to the landing course, extend
the landing gear when flying at an airspeed “not exceeding 500 km/h;

— make the turn to the landing course the moment the direct-reading
azimuth and range indicator shows the azimuth and range of the landing
course roll-in point (which is identified by coming-on of the ZONE
PASSAGE (T1POJIET 30HbI) light);

— at the turn start moment, the crew commander should turn on the
LANDING (ITOCAIKA) switch on the pilot’s controf board; if landing
is accomplished with the use of ILS equipment, set the ILS (CI1) mode
on control panel 11¥-30.

232. When performing the tanding approach from the estimated line
by using the PCBH system in the INBOUND AZIMUTH {(ABUMYT HA)
and COMPUTER (CPIT) modes (Fig. 28), refer to the map to read the
azimuth to be followed for flying to the 50-km line as well as the
azimuth and range of the landing course roll-in point and assigned track
angle for flying to the given point.

In this case, the crew operating procedure is as follows:
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Select LANDING (ITOCATKA) mode c

on pilot’s control panel for KATET u
system or ILS (CIl) mode on control
panel 1Y-30 for CI1-50 ILS system

Extend landing
gear

Select COM-
PUTER (CPIY)
mode on control
panel

Set assigmled
course angle
Jﬂul any), amgmuth(A)
\  and range (/I) of
\ roll—in point (THP)
on CPIl computer
Select CBOJI mode on control panel L \
[1Y-30 and start command bars, Set ¢ \
azimuth (A), range (/1) and select \
INBOUND AZIMUTH mode on cont—
rol panel : \\

FIG. 28, PATTERN OF APPROACH FROM ESTIMATED LINE IN TWP ¥
“INBOUND AZIMUTH* AND “COMPUTER’* MODES

— on passing the last waypoint, set the CBOJ mode on control
panel [1¥-30 and start the command bars;

— the navigator should set the azimuth equal to the true track
angle of the desired course in the beacon direction and 50-km range
on the PCBH system control board; place the mode-of-operation switch
to the INBOUND AZIMUTH (A3UMYT HA) position; ity on the as-
signed azimuth line while keeping the vertical position bar of the com-
bined course indicator and vertical command bar of the TIIT flight
director indicater within the indicator scale centre;

— set the assigned track angle, azimuth (target angle) and range
(distance to the target) of-the landing course roll-in point on the CPII
computer control unit;

— the moment the aircraft approaches the 50-km line, make a turn
to the course of flying to the landing course roll-in point;
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— during the turn, the navigator should set the COMPUTER (CPID)
mode on the PCBH system control board.

For further flying on the approach course, the crew should use the
procedure specified for landing approach with employment of the PCBH
system in the COMPUTER (CPI1) mode.

233. When making landing approach by using an extended approach
traffic pattern, with the PCBH system operating in the COMPUTER
(CPI1) mode (Fig. 29), proceed as follows:

3

ol

FIG. 29. EXTENDED RECTANGULAR PATTERN PCBH-CONTROLLED APPROACH IN
“COMPUTER’’ MODE

— in the process of flight preparation, draw up a table and fill it in
with the azimuths and ranges of the points corresponding to the begin-
ning of the crosswind and downwind turns as well as of the turns to base
leg and f{inal;

— when approaching the outer homing station, the crew commander
should set the assigned course pointer on the HKII combined course
indicator to the landing course magnitude, set the CBOJ mode on con-
trol panel I1¥-30 and start the command bars;

— the navigator should set the azimuth and the range to the base
leg turning start point on the control board, then he should set the
assigned course angle equal to the true landing course = 180°, azimuth
(target angle) of the base leg turn start point and the range of the
downwind turn start point on the CPIT computer control unit;

— when making the crosswind leg turn, check the turn accomplish-
ment in time, azimuth and range;
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_ make the downwind turn the moment the vertical position bar
of the HKIT combined course indicator is settled within the indicator
scale centre. In so doing, check the moment of starting the downwind
turn by checking the time, the radio station relative bearing, azimuth
and range of the downwind leg turn start point;

__ after the aircraft starts turning, the navigator should set the

range to the base leg turn start point on the CPII computer control
unit; )
— intercept the desired course line from the downwind leg turn to
the crosswind leg turn and fly on this course by using the command
bar of the T flight director indicator and position bars of the HKII
combined course indicator and KITIT flight director indicator, by keeping
them within the indicator scale centre;

__ make the turn to base leg after the IMIOA direct-reading azimuth
and range indicator reads the azimuth and range corresponding to the
tabulated magnitudes for the base leg turn start point; in so doing,
check the base leg turn start moment by referring to time, radio station
relative bearing and coming-on of the ZONE PASSAGE (ITPOJIET
30Hbl) indicator light; in the process of turning to base leg, the navi- -
gator should set the range (Ils) of the turn to final start point on the
CPI1 computer control unit; ' ~

— make the turn to final at the moment when the vertical position
bar of the HKI1 combined course indicator (KIII flight director indi-
cator) settles within the indicator scale centre, checking the turn start
moment by referring to the relative bearing of the radio station as well
" as azimuth and range.

If the KATET ILS system is used for landing approach, the crew
commander should set the LANDING — OFF (NOCAKA — BbIK/J1.)
switch on the pilot’s control board to the LANDING (ITOCAIKA) posi-
tion the moment the aircraft starts turning to final. This will result in
coming-on of the LANDING (TTOCAJIKA) lights on the PCBH system
control board and on the pilot’s control board and of the AZIMUTH
CHANNEL UNSERVICEABLE (HEMCIPABEH KAHANT A3HMYTA)
indicator light, on the navigator’s instrument board. The direct-reading
range and azimuth indicator will show the touch-down point range.

If the ILS system is used for landing approach, after the beginning
of the turn to final the crew commander should shift the mode-of-ope-
ration switch on control panel T1Y-30 from the CBOJ to the ILS (CID)
position. : .

The crew commander should check proper accomplishment of the
turn by comparing the readings of the assigned course pointer and radio
station relative bearing pointer on the HKII combined course indicator.

When there remains 20° and less before turning to the landing
course, these pointers should be aligned. 30° before intercepting the
landing course with the use of ILS equipment or 20° before hitting the
landing course with the help of the KATET ILS system, the vertical
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position bar on the HKIT combined course indicator (KIIIT flight direc-
tor indicator) will deflect from the initial position.

234. If the crew has no preliminary estimations of the azimuths and
ranges of the turn start points, in performing landing approach to an
alternate airfield by using an extended rectangular approach traific
pattern with the help of the ILS (CIT) or KATET equipment and PCBH
system operating in the COMPUTER (CPI1) mode (Figs 30 and 31),
proceed as follows:

— when approaching the outer homing station, the crew commander
should set the assigned course pointer on the HKIT combined course
indicator to the landing course position, turn on the CBOJl mode on
control panel I1¥-30 and start the command pointers; select the KATET
or ILS ground equipment operating channel on the pilot’s control board;

5.7 &m

t=30s

FIG. 30. ILS— AND PCBEH-CONTROLLED APPROACH PATTERN IN “COMPUTER”’
MODE ’
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— the navigator should select the required channel on the PCBH
system control board and set the mode-of-operation switch to the COM-
PUTER (CPI1) position; on the CPI1 computer control unit, he should
set assigned course angle ACA = TH,;, + 180°, target angle TA = »
= TH/y, + 90° for the right-hand traffic pattern and target angle TA =
= TH;/y, — 90° for the left-hand traffic pattern; target range /1, =
= (15.7 km=Lcgon ) —R,

where Lcpgy is the distance from the PCBH system ground beacon to
the runway centre line;
R is the radius of the turn;

— when making the turn to crosswind leg, check the turn moment
by reference to time, azimuth and range;

— determine the moment of starting the turn to downwind leg by
setting of the vertical position bar of the HKIT combined course indica-
tor (KIIT flight director indicator) within the indicator scale centre,
checking this moment by reference to time and radio station relative
bearing (Rad. Sta. RB) which should equal 240° (120°);

— after starting the turn, the navigator should set up target range
ﬂtgt = 15.7 kmi’LCBoﬂ N

— [ly from the downwind leg turn to the base leg turn while keeping
the vertical position bar of the HKIT combined course indicator (KITI1
flight director indicator) within the indicator scale centre; '

— on passing the outer homing station beam, start the stopwatch
and start turning to base leg at radio station relative bearing Rad.
Sta. RB = 230° (130°) £+DA; when making the turn, the navigator
should set target range /1, = R*Lcgop on the counter with due account
of the drift angle (Lp, = 150 - DA®, m);

— start turning to final the moment the vertical position bar of the
HKIT combined course indicator (KIII1 flight director indicator) is
settled within the indicator scale centre, checking the moment of the
turn by reference to the radio station relative bearing [Rad. Sta. RB =
= 285° (75°) =1/2DA}; the distance to the final turn start point should
be at least 22 km from the runway threshold;

— the navigator should check proper execution of the turn to final
and proper holding of the assigned altitudes and airspeeds; in case of
any deviations from the assigned parameters, report the situation to the
crew commander;

— at the moment of passing the outer homing station, switch over
the automatic direction finder to the inner homing station and make
the following report to the crew commander: “Outer, altitude..., air-
speed...”;

— when flying on the final approach leg from the outer homing
station to touchdown, monitor proper holding of airspeed and altitude;

— the moment the aircraft passes the inner homing station, the navi-
gator should make the {ollowing report to the crew commander: “Inner,
altitude..., airspeed... ”
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6.8. FLIGHT IN COMBAT FORMATION (SECTION)
6.8.1. Takeoff and Join-Up of Combat Formation (Section)

235. Takeoff is performed by solo aircraft at assigned time intervals.

If all the aircrait of the formation get airborne from one and the
same airfield, join-up of the formation is accomplished on the flight route
by airspeed variation, and in the airfield traffic pattern, by course varia-
tion.

The most acceptable way for joining up the combat formations of
air subunits is en-route pursuit flight.

When the formation aircraft perform takeoff from several airfields,
join-up is carried out by the “rendezvous” method.

The combat formation join-up methods and patterns are elaborated
for different takeofi directions for the given basing airfield in advance.

6.8.2. Air Navigation During Flight in Close Combat
Formation

236. The peculiarities of air navigation in a close combat formation
are as follows:

— the necessity of strict holding of aircraft position in the formation;

— the necessity of strict account of aircrait (section) maneuver-
ability during variation of the flight regime;

— restricted possibilities of maneuvering for an accurate approach
to the target (estimated line) within the assigned time period.

During flight in a close combat formation, air navigation is carried
out by all crew members in compliance with the common air navigation
rules and navigator’s plan elaborated for the given flight.

The section leader should:

— be always aware of the aircraft position in the combat formation
and check the actions of the wingmen crews;

— strictly hold the assigned flight regime;

— inform the combat formation crews on flight regime variations
in due time, avoiding sharp changes in airspeed, direction and altitude
of flight;

— pass over the estimated data for execution of the combat mission
to the combat formation crews;

— keep a constant eye on the air and meteorological situation.

237. The section navigator (the navigator of the combat formation
leader) should do the following:

— accomplish air navigation in compliance with the general air
navigation rules specified .for a solo aircraft in compliance with the
navigator’s plan;

— keep an eye on proper holding of the flight regime;

— watch the appearance of thick cumulus and thunderstorm clouds
and make timely reports on the cloud situation to the section leader;
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— report the data taken into account on separate filight legs and
their variations to the section leader to be further passed over to the
wingmen crews;

— determine the flight navigation elements and pass over the data
taken into account for execution of the combat mission to the wingmen
crews.

238. The wingman commander should do the following:

— keep his place in the combat formation;

— watch the leader and other aircraft of the combat formation;

— execute all the leader’s commands in due time;

— report his position in response to the section leader’s request;

— pass over the data accepted by the leader to his crew in due
time.

239. The wingman navigator should do the following:

— be engaged in overall monitoring of the flight in compliance with
the general air navigation rules specified for a solo aircraft and with
the navigator’s plan;

— determine the flight nav1gatlon elements and report his data on
the leader’s request;

— determine the initial data for execution of the flight mission;

— be ready at any moment to perform flight as the formation (sec-
tion) leader or individually as a solo aircraft.

6.8.3. Holding- Position in Combat Formation

240. The basic conditions for proper holding of one’s position in the
combat formation are strict holding of the assigned flight route ‘and
flight regimes by all the crews.

Aircraft position in the combat formation may be checked by using
the following methods:

— the visual method (when the preceding aircrait is visible);

— when the aircraft passes the reference lines specified at certain
distances to one and the same radar marker located ahead:

— by noting the time of passing the check reference points;

— by the distance left to one and the same radar marker located
ahead;

— by observing the indicator screen;

— by determining the distance to the aircraft with the help of the
CP30 interrogator-responder;

— with the aid of the INIPC fire-control radar.

241. When checking your position in the combat formation by refe-

. rence to the PAJOH radar bombsight indicator screen, set up the 15 to

80-km scanning range scale and observe the marks of the adjacent air-
craft within the “altitude spot”.
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If the distance to the adjacent aircraft exceeds the flight altitude,
turn on the INTERROG (3AITPOC) switch on the interrogator-respon-
der auxiliary board for a short period of time. As a result, the range
rings should appear on the indicator screen of the PAJIOH radar bomb-
sight. -

When checking adequate holding of the aircrait position in the com-
bat formation by the time of passing the check reference points, the
leader informs the other aircraft on the actual time of passing these
reference points, and the wingmen crews determine their position relative
to the leader as the difference between the time of passing one and the
same reference point by the leader and wingman and by comparing the
actual time distance with the assigned one.

When checking his position in the combat formation by the distance
left to the next waypoint (check reference point), the leader counts off
the distance left and the wingmen determine their position relative to
the leader by a linear distance equalling the difference of the distances

from the leader and wingmen to the waypoint (check reference point).

6.8.4. Extension of Combat Formation

949. The aircraft should be extended in combat formations to time
distances providing execution of landing at the estimated line before
reaching the approach maneuver roll-in line.

The assigned-line extension maneuver should be performed by follow-
ing a pattern specified by the navigator’s flight plan.

In separate cases, extension of the formation may be accomplished
over the landing airfield by following the estimated pattern.

6.9. PECULIARITIES OF AIR NAVIGATION IN DIFFERENT
CONDITIONS

6.9.1. Air Navigation at Extreme Low Altitudes

243. Flights executed at extreme low altitudes have the following
peculiarities:

— air navigation is carried out in these conditions mainly with the
help of aircraft navigation facilities and by visual orientation;

_ the landmark visual detection range and identification time are
considerably reduced;

— the range of landmark detection with the help of airborne radars
is reduced;

— higher circumspection is required on the part of the crew;

_ decreased VHF communication range and possibilities of employ-
ment of ground-based radio aids;

— higher errors of the flight directors.

944. 1i the extreme-low-altitude flight leg begins from the takeoff
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airfield, the crew should proceed as follows:

— after performing takeoff and climbing to the circling flight altitude
specified for the given airfield, level off the aircraft;

— following the command issued by the crew commander, all the
crew members should set the flight route minimum pressure reduced
to the sea level on the barometric altimeters and compare the alti-
meter readings;

— on obtaining the respective clearance from the flight control ofiicer,
bring the aircraft into descent to the assigned altitude at a vertical
speed not exceeding 3 m/s.

245. When descending to the extreme low altitude when flying en-
route, the crew should proceed as follows:

— slave the compass system;

— update the aircraft position on the automatic bomber navigation
equipment indicator;

— perform accurate interception of the let-down line;

— before starting the descent, the navigator should report the
aircraft position, the descent mode and the estimated altitude of flying
at the extreme low altitude, as referenced by the two-pointer altimeter.

246. When flying at extreme low altitudes, pay special attention to
holding the assigned flight regime. Inasmuch as the check landmarks are
detected from small distances and the. time reserve for their identi-
fication is insufficient, even small deviations from the assigned course
line may result in complete failure to locate the landmarks.

Considerable deviations from the assigned course line may stem
from untimely start of the turn and pilot’s errors in the amount of
the bank angle. .

Perform air navigation at extreme low altitudes in a complex, using
aircraft air navigation means along with other navigation facilities
(PCBH system, direction finders, broadcasting radio stations, homing radio
stations, etc.) accessible for the given air situation at each flight
route leg.

6.9.2. Air Navigation in Chaff Clouds

247. One of the efiective means of opposing the acquisition and
guidance radars is the combat formation flight under the cover of
the chaff clouds.

The jamming aircraft crew should proceed as follows:

— drop chaffs in the assigned area, strictly keeping to the assigned
chaff dropping time and mode;

— avoid arbitrary variation of the course when dropping chaffs;

— give a timely information on any changes in the course with a
view to maintaining the assigned course line to the combat formation
crews.

248. For entering the chaff clouds, the crew navigator should proceed
as follows:
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— 30 to 40 km before entering the chaff dropping zone, select the
15 to 80-km scanning range, set the ANTENNA — TILT (AHTEHHA —
HAKJIOH) switch to the MAN (PYUH.) position, set up the antenna tiit
angle within | to 2° and turn on the ®APM camera attachement;

— detect the chaff cloud and enter it; to this end, using Table 186,
determine the chaff cloud approach angle and turn linear lead (for
V=1000 km/h, =20°);

Table 16
Turn angle, deg. 10 20 30 40 50 60
Turn linear lead, km 0.4 1.5 3.2 5.7 8.6 12

— start turning at the moment of approach to the chaif cloud to a
distance equal to the turn linear lead;

— correct the bank angle during the turn so that the chafif cloud
image passes through the screen centre and has the shape of a straight
line by the end of the turn;

— set the precise sighting mark to a distance of 3 to 5 km and )
pass to.pA-scanning;

— make corrective turns to allgh the image of the chaff cloud with
the aircraft zero relative bearing line.

6.9.3. Peculiarities of Using Air Navigation Facilities
in Different Navigation Situations

249. Oversea flights may be performed in coast line visual visibi-
lity and .zero visibility conditions.

Oversea flights in coast line visual visibility conditions or in con-
ditions of coast line display on the PAJJOH radar bombsight indica-
tor screen do not practically differ from overland flights,

Air navigation over the open sea (ocean) is accomplished mainly
with the use of radio and astrotracking aids, the drift angle being
periodically checked by an isobaric method.

250. Before flying over the open sea (ocean) the navngator should
proceed as follows:

— slave the compass system;

— update the aircraft position;

— place the LAND — SEA (CYUIA — MOPE) switch on the THCC
Doppler ground speed and drift meter to the SEA (MOPE) position.

251. When flying over the open sea (ocean), the navigator has
to do the following:

— carry. out air navigation by the comprehensive use of all air
‘navigation facilities;

— at least twice an hour, check the drift angle by using an isobaric
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method and compare the magnitude of this angle with the readings
of the Doppler ground speed and drift meter;

— at least twice an hour, determine the a:rcraft fix with the help
of long-range radio navigation aids.

252. When flying in Arctic conditions, the navigator should remember *
that the readings of the magnetic sensors are unstable; therefore, hold
the flight direction in this case only in the DG (T'TIK) mode, checkmg
the course by reference to the astrotracker.

253. When flying over a terrain free of landmarks and over the
mountains, the navigator should proceed as follows:

— carry out air navigation with the comprehensive use oi all air
navigation facilities;

— at feast twice an hour, determine the aircraft fix with the
help of the long-range radio navigation aids with no mountain masses
on their i