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Ty-16 AIRCRAFT OPERATING LIMITATIONS

1. The maximum take-off weight is 75.8 tons.
5, The normal design landing weight 18 48 tons.

Note: Landing with a gross weight exceeding 50 tons 1s
FORBIDDEN. In emergency cases, landing with a gross
weight of up to 55 tons is permitted under the
condition that it will be made on a concrete run-
way with utmost sttention on the part of the pilet.

3, During flight the TAS should not exceed:

TASz645 km/hr for gross weights from 75,8 to 70 tons at
21titudes from O up to 7000 metres. -

1 AS685 km/hr for gross welghts from 70 to 55 tons at
altitudes from O up to 6250 metres. ‘

TASz700 km/hr for gross welghts of 55 tons and less at
sltitudes from O up to 6000 metres.

TAS=420 km/hr at all altitudes with the undercarriage downe.

The values of the indicated airspeed are given with
sccount of aerodynamic correction of the alrspeed indicator
equal to minus 10 km/hr.

L. The permissible aircraft accelerations and the
values of the angles of bank considerably vary, depending on
the weight, altitude, and flying speed, whereas the minimum
airspeeds change Versus the weight and flight altitude. While
studying the flight mission, the sircraft commander should
determine the take-off and landing characteristics of the
aircraft and the permissible values of aircraft accelerations,
angles of bank, and minimum sirspeeds according to the
charts. Ve ‘




5, The maximum permissible indicated Mach number is
equal to 0.9. As an exception, at altitudes above 10,000 m.
it is permltted to eémploy a descending manoeuvre, at which .
+he Mach number may exceed 0,9,

6. The maximum permissible IAS with deflected flaps:
-400 km/hr at the flaps deflection angle of up %o 20° ,

-340 km/hr at the flaps deflection angle exceedlng 20°,

7. The maximum permissible IAS during extension aud

retraction of the undercarriage is 400 km/hr.

8. The operational location of the centre of gravity (CG):
- ferward C.G. limit is 18.4% MAC;
- aft C.G, limit is 32.3% MAC.

WARNING: 1.

To ensure normal landing, the aircraft
should have the rperational locaticn of the
centre of gravity equal to 21.7% MAC. During
landing with more forward location of the
centre rf gravity, it 1s necessary to
increase the landing speed by 8 to 10 krm/hr
per each per cent of the centre nf gravity
location.

I+ is necessary to take into account the
instrumental correction for 21l the given
values of the IAS and Mach numbers. The Ty-16
aircraft has a small reserve of longitudinal
stability during flights at the aft opera-
tional lcocation of the centre of gravity.
Due t~ this fact, the crew should pay utmost
attention to maintaining the prescribed
speed and altitude of flight while flying
the aircraft with the location of the centre
of gravity close tc the aft.

9, With cross-wind velocity in excess cf 15 m/sec. at

an angle of 90° tn the runwey, the take-off clearance must
not be given to the Ty-16 aircraft.
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. 10. The commander of the ship begins the exterior inspec-
tion from the nose section of the fuselage and carries it out
sccording to the route of aircraft inspection shown in FPigele

During the aircraft exterior jnspection the aircraft
commander will inspect and check:

(1) nose section of the fuselage:

- intactness and cleanness of windows;

- intactness and good condition of the APK-5 loop
antennaj

~ intactness of the PBO-4 radar bombsight radome;

(2) port side of the fuselage:

~ gbsence of canvas covers on the Pitot-static tubes and
plugs closing the static pressure vents;

- good condition cf the entry door and sealing of hatches;

- intactness of the landing lighte and their tight f£it
to the fuselage, and also the reliability »f the taxl light
attachment; -

(3) nose wheel leg:

-~ the hook of nose wheel uplock is opened;

- the collapsible brace strut and 1ts fixing lock are
in good condition;j
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Note: There should be no gap vetween the front link rests
ond the flat framework, when the lock 18 normally
closed; the strut should have deflection of 8 -

10 mm downwards, and the lock side links should

have deflection »~f 0.5 ~ 1 mm upwerds relative to
the sxis of rotation of the crank. (It should be
checked visually through the inspection ports in

- the lrck links).

- the terminal switches are securely fasteneds
-~ the pneus of the front wheels are not damezed and thelr

inflation is normal;

~ there 1s n~ hydraulic liquid leakage from under the
inner tube sealing of the strut;
- the nose wheel steering mechanism 1s in good condition
and there is no leakage of hydraulic liquids;
— the charging of the additional shimmy damper is normalj
Note: Under the normal charge (the wheels are positioned
parallel to the aircraf? axis) the check pin should
protrude not in excess of 4 mm, or submerge not
over & mm from the body tip face-piece.

-~ the hatcl. of the nose-wheel bay 1s closed;

- +here is no leakage of fuel and hydraulic ligquid, the
oxygen discharge ports are clean;

(4) port side of the fuselage (behind the nose wheel

leg):

- intactness and cleanness ~f the port side fuselage
skins

- 4intactness of the pop out stoppers of the fire
xtinguishing and neutral gas fire suppressing systems;

- ovailability ~f the corresponding set of signal flares
in the signal flare launcher;

(5) port engine nacelle:

~ there is no damage to the engine air intake and to

the nacelle skin;
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-~ the stopper is removed from the engine air intake and
there is no dirt on the air intake, skin, and the aircraft
parts mounted near the alr intake;

- the stopper is removed Irom the fuel venting inlet and
the apertures are not cloggeds

— the lotks of the underside lids of +the cowlings are
locked;

- there is no leakage of fuel and 0il;

- the stoppers are removed from the engine nacelle air
outlets and from the venting inlet of the oil system, the air
blow—off band ~f the engine compressnr is opened;

- the stopper is removed from the engine jet nozzlej

- +the fuselage side protector is not demaged and has no
cracks;

(6) port main leg and the undercarriage fairing:

—~ the chocke are placed under the wheels;

- the ccndition of the wheels pneus and their inflation
is normal, the autumatic brake control unit transmitters and
electric wiring to them are normally fastened;

- there is no leakage from the btrake chambers and hoses;

- compression of the shock absorber is normal and there
is no hydraulic fluid leskage from under thehsealing of the
strut inner tube;

~ +the taxi light is intact and securely fastened;

— the push-pull rods and the universal joints of the
undercarriasge fairing dooTrs are in good condition;

— +the leg uplock hook is openeds;

- there is no leakage of the hydraulic liquid;

(7) underside the port wing:

—~ the flaps are fully up;

- the skin of the leower surface ig clean and has no
mechanical damage;

— there is no Tuel leakages;

— the electro-static dischargers and aeronavigation
lights mounted on the wing tips are intact;
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- deflection of the sileron and its trim +ab corresponds
to the displacement of the control column and to the trim tab
control switches (after the check, position the alleron and
tpim tab neutral):

(8) inspect the skin of the port side of the fuselage
snd make sure that it is not damaged.

Check whether the suspended bombs meet the flight
mission requirements.

Inspect the loading ~f the IIOCAB colour flare brmb  baye

Inspect intactness of the CI-1 range finder antennac.

Check whether the canvas covers are removed from the |
cannon of the ventral gun mounting and make sure that the
cannon are in the inoperative position.

Tnspect the ftall bumper ond the MPI-48I marker recelver
antenna.

Make sure, that the 1lock of the drag chutes jettisoning
is securely closed, and check throrugh the inspection ports
that the lock of the parachute container doors 1is fully
closed.

Check intactness and cleanness of the windows of the
rear pressurized cabin. Make sure that the emergency exit
hatch of the gunner-radin operator fite tightly and the entry
door is in grod condition;

(9) tail unit:

- the surfaces of rudder and elevator and trim tabs are
not damaged, the direction of thelr deflectinrn corresponds
to the displacement of the control column; pedals, and trim
control switches; the magnitude of their deflection is
normal (after the check, position the trim tabs neutral);

- the gkin of the +5i1 unit is cleen and is nct damaged;
the tips of the stgbilizer and fin are not damaged;

~ the plug 1is removed from the ailr inlet for rear cabin
ventilation; |




- the electro-static aischargers, mounted on the fin
and stabilizer tips, are not. damaged;
- the radome of the HPC -1 fire control radar is not

damaged;

/70) check whcther tho canvas COVETS are removed from
+the cannon of the rear turret and make sure, that the cannon
are in the inoperative position.

Check intaciness of the tall unit aeronavigation 1lights

(11) go to the starboard side of the fuselage and make
+the same inspection but in the reverse sequence.

On the starboard side of -the fuselage additionally check:

~ intactness of the 1PCE~70 VHF redio set £ixed anteunas;

~ lozding of the lzurcher with signal flares;

- good condition ol the folde@-dipole antennsa of the
1PCE~70M VHF command radio set, the antennae of radio
altimeters and the #ranoponder antenna;

- whether the front pressurized cebin ventilation alr
4Antake -ig closed;

~ whether there is fuel leakage 1n those places where
the fuselage fuel Tanks are ingtalled;

(12) make suvre, that ths sircraft is earthed,

~ Pre-Plighti

" e g Y B B s L2 Tt s

nsuoetion of Cebins and Crew Stations

11. When entering the cabin each member of the crew should
first make svre thot:

- the safety mias of ground loeck with red warning flags
are screwed into tholr proper placess

~ the pire ci the qoabs-to~hatch door lock are in their
proper places anu 2T locizeds

- the cebles of the qeat-te-hatch door blocking are
securely fastened to the pins and hateh doors;

— +the handles of the emergency jettisoning of the hatch
doors and canopy. actuated by mechanical as well as pneumatic
systems, have no external damage and are locked and sealed;
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| - the safety devices of the firing handles (left and
right), the handles proper 4and the face curtains have no
external damage and are placed into the initial position end
locked;
- behind the movable part of the ejectlon seats and near
the seats themselves there are nc Torelgn objects which may hamper

assuming the ejection position.

Notes: Before the take~off each member of the crew should
make sure that the safety pins of the ground block-
ing with the warning flags are screwed out of hils
seats

After the abeve mentioned inspection, cach membar of the
crew commences further inspection of his station and checks
the presence, external good condition, time of charging,
fastening, and locking of the fire extinguisher bottle.

12. The commander of the chip performs inspection in the
Tollcwing sequence:

(1) prior to taking his seat, he will check and make
sure that: - ‘

— +the cock of the API-54 automatic cabin - pressure
regulator is in the operating position (fully turned clock-
wise) and is locked; the same check is carried out by the
serial gunner in his cockplt;

- +he circult breakers cn the left and right panels of
the pilcts are switched ON and all the switches and selector
switches on the pilots' instrument boards are OFF (the circuilt
breakers “002 bottles control? and "Neutral gast, which are
placed on the ce-pilot's circult breakers panel, should be
OFF; these circuit breakers will be switched ON directly
before the engines are started);

~ the push~buttons cf the main undercarriage extensicn
and retraction cock are in the raised pesition and under the
small button of extension and the button of retraction the
locking clips are inserted (after the inspection close the 1lid
of the cock); '
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- there is a seal on the 11d of the emergency under=
carriage extension and retraction system control cock;

- the emergency hydraulic accumulator charging cock is
closed;

~ the nose wheel steering unit button is depressed and
locked;

- the automatic pilot coxntrol handle is in the stowed
position and locked; the cover is removed, and the function

switeh of the control handle is in the OFF position

(2) take the seat and then:

- meke sure that the KM collimator sight i1s in non-
operative position ard its light filter is securely fastened;

- set the emergency brakes levers to the working posi-
tion (move them up and test smoothness of thelr travel);

- adjust the seat and pedals to fit your size; check
reliability of the pedals fixing and that their neutral posi-
tion corresponds to the neutral position of the rudder;

WARNING: It is STRICTLY TORBIDDEN to re-adjust the
pedals in flight:

- inspect the control panel of the APE~5 To.1 sutomatic radie
compass; A ’

~ make suve that the ausomatic brake control unit switch
is ON;

- put on the parachute pack, adjust and buckle the
harness and make sure that the harness locking mechanism is
in order; .

~ put on tae helmet and connect it to the intercom plugs

- unlock the aircraft controls and make sure that the
controls locking lever is fixed in the extreme rear posi-
tions

~ check smoothness of the sircraft controls travel;

(3) having taken your seat, inspect the control panels
on the port side of the cockpit and mske sure that:
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—~ the emergency bomb jettison lever is locked;
» - the emergency canopy-jettison and control column
disconnect pneumatic cock ia in the CLOSED position and locked;

~ the fuel jettison cock is in the CLOSED position and
locked;

-~ the pressure in the pneunatic system is 80 - 150 kg/cm2;

~ the emergency pressure release valve vutton is fully
pulled up;

- +the cock for switching to emergency static line is
closed;

- +he correct code 1s set on the +transponder code panel;

~ the transponder destruction button cover is locked and
sealed;

~ the selector switch of the CIIY-10 intercom is set to
the NETWORX No.l position;

- the flaps extension and retraction switch is positioned
neutrally and is fixed reliably;

- the rheostats of the ultraviolet lights and cockpit
top lights are OFF and the accessory wiring is securely
fastened;

-~ the localizer and glide~path receivers are OFF;

~ the radio~-range finder is OFF;

- +the engine throttle levers displace smoothly and are
securely retained by the idle rating stopss ,

(4) order the second navigator: Switch on the storage
vattery and invertert (having made sure in advance, that the
ground power unit is connected to the aircraft). Check the
neutral position of the clevator trim tab, aileron trim tabs;
rudder trim tab and the simultaneous operation of the aileron
trim tabs by the warning light and by the reports of the co-
pilot and the mechanic in charge of the aircrait;

(5) switch on the gyro ipnstruments and inspect the
instrument panels from lett to right, making sure that the
principal instruments initilal readings are corrects:
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- the YK remote liquid oxygen level indicators: with
power supply on, the needles indicate the guantity (in kg) of
liguid oxygen in the KK=30 1iquid oxygen converter;

~ the oxygen pressure gauges ME~134: when the KI¥-30
liguid oxygen converters are ready for operation and the ¥B-5
oxygen shut—-off valve 1s opened, the needles indicate the
sctual oxygen pressure in the system (8 - 10 kg/omZ); when
the oxygen valve 1s closed, and the pressure ig released from
the oxygen converter, the needles read zero;

~ the AM~10 (or A=8) accelerometer: both needles are in
the zero positicn;

~ the Y3I-47 f£laps position indicator: the needle
indicates actual position of the f1aps (the flaps must be
retracted);

- +the MC-1 Machmeter: the needle reads the scale
division 0453

- the KYyC-1200 IAS and 748 indicator: both needles are
ipn the zero position; the misalignment of +2 mm along the
arc of the scale 1is allowed; :

~ the BAP-30, rate—of-climb indicator: the necdle is in
the zero position; the misalignment of jO.S m/sec, along the
instrument scale 1s allowed;

— the BI-20 altimeter: both needles read zero, the
barometric pressure scale indicates pressure in the given
point ~f terrain;

_ ihe ATB=2  artificial horizon: with the MAP-1¢ inverter
OFF, the movable index cccuples an orbitrary position;

— the TMHK-52 directional gyTro: the needle indicates an
arbitrary heading; ‘

- the 39¥I=53 electric turn and slip indicator: the
needle is at the central index of the scales the misalignment
of +1 mm along the arc of the scale 1s allcwed; when the '
aircraft is in horizontal attitude, the ball of the slip
indicator is in the central position (vetween the fixed
indexes);
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— the T95-2 tachometer: the needles read zero;

- the TBT=i1 exhaust-gas temperaiure indicators: tha
needles are at the beginning of the scales; '

- the BIMY-3 electric remote~reading fuel pressure gauges: the
needles are in the zero position; the misallgnment of 2 mm
along the arc of the scale 1is allcewed;

~ the TB-45 cabin ailr temperature gauge: the needle must
indicate alr temperature in the cabin;

- the PTC-16 fuel flow indlcators: the needles indicate
actual amount of fuel in the tanks (the needles should be
preliminary set in accordance with the actual amount of fuel);

~ the KU-12 magnetic compass: the card jndicates the
magnetic heading_cf the ai‘rcraft on the parking aprons

- the MI'=250 brake systems pressure gauges: the needles
indicate actual pressure in the hydraulic system of the main
(left—hand,gauge) and emergeancy brake (right—-hand gauge);
normal pressure in the brake systems must be equal to
150 kg/cmz;

- the MI'=250 main hydraulic system pressure gauge: the
needle is in the 0 - 157 position;

~ the IT'MK-7 dindicator of the remote~reading gyro-
magnetic compass: the needle indicates the heading equal TO
the reading of the JII navigator's course indicator;

- the 3-needle indicator SMII-3P: the needles of the oil
and fuel pressure gauges read zero; the misalignment of +2 mm
along the arc of the scale is allowed; the needle of the oil-
temperature gauge indicates actual temperature of .01l

~ the THB-15 outside air temperature indicator indicates
actual cemperature of outside air;

- the indicators of the CoTC~60M fuel quantity gauges:
with power supply on, the needles indicate actual amount of
fuel in the tanks;

_ the indicator of the YBIM-15 cabin altitude and
pressure differential gauge: the needles are in the zero
position;
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- the PBY~46y air flow indicator: the needle is in the
zero position;

- the TIUT-13 de-icer thermometers: the needles indicate
actual temperature in the wing leading edge;

~ the TCT-29 turbo-starter thermometers: the needles
indicate actual temperature of the turbo-starter;

- the TH-45 turbo-starter tachometer: the needle reads O3

Begides, checks:

-~ the undercarriage position indicator (green lamps must
burn)

correspondence of the readings of the fuel quantity
gauges by  the groups and total asngles to the actual amount
of filled fuel; if the needles of the fuel quantity gauges
were preliminary set in sccordance with the actual amount of
fuel, the reading of the "Sum" scale must correspond to the
readings of the fuel guantity gauges;

- the fuel supply panels whether the lamps are in proper
condition and all the switches are OFF;

- good condition of the anti-fire system}

Notes: 1. Check of operation of the fuel pumps manual
control and check of the fuel control unit
should be made directly before starting the
engines, ,

2. The check and operating procedures of th
systems arc described in Part Two of the
present Instructlions.

3, Shutters of all the warning lights must be
opened completely during day-time flights and
closed during night f£lights sccording to
Para.195 of the present Instructlons;

(6) check readiness of the oxygen equipment.

Press~-button control of the low altitude ventilation of
the cabin, located on the upper electric panel, set to the
CLOSED position, keep it pushed for 15 - 20 seconds and then
release 1t,
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Switeh on the intercom networks No.1l and No.2. Inspect
control panels of the PCUY-4I] radio set. Make sure thes
the volume control knobs are set to the 7,0UD positiocn, switch
on the radio set power supply on the port side of the cabin
and the required channel on the control panel.

Check operation of the intercom in both channels, good
condition of the PCUY-4I1 radio set, artificial horizons (the
main one from the aircraft mains and the emergency one from
the aircraft mains and the storage vatteries), the directional
gyro, the turn and slip indicator, and the automatic pilloty
switch on the power supply of the IFF transponder.

Check operation of the tail unit de-icing system by the
warning light, which burns fox 40 seconds and does not burn
for 80 seconds! during this test the second navigator will
watch by the ammeter the value of the consumed current which
must be equal to 480 - 500 amperes (for the de~icers).

Check heating of the cabin windows by means of the
anmeter. Consumption of current must be equal tos: for the
navigator's windscreen heating - 90 amperes, fcr the pilots!
windows heating - 100 amperes.

Check operation of the heater fan (assy 107) and its
operation by sectlons.

13, The co-pilot (deputy aircraft commander) performs
‘pre-flight inspection and his seat inspection following the
same procedure and scope as the aircraft commanders

Besides, he checks:

-~ condition of the skin and wing fences on the upper
part of the wing;

- amount of filled main fuel ( through the necks of the
tanks of each group) and that the filler neck lids are
reliably closed;

- amount of filled starting fuel through the filler neck
(the tank must be filled completely) and that the filler neck
1id is relizbly closed.
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During inner inspection of the cockpit the co-pilot must
check air-tightness of the entry and emergency hatches scalling
system. Por thls purpose it is necessary:

- +o make sure that all the emergency and entry hatches
are closed and one of the crew members is in the rear pressuriz-
ed cabin; “ |

-~ to make gure that there is pressure before the reducer
as indicated by the high-pressure gauge located on the hatches
sealing panel;

-~ +to open the valve of the HIGH PRESSURE MAINS reducer;

- to make sure that there 1s pressure after the reducer
as indicated by the low-pressure gauge located on the hatches
sealing panel;

- to open the valve SEALING OF HATCHES. At this, the
pressure indicated by the low-pressure gauge must sharply
decrease, and then, as the pubber bladders are being f£illed
with compressed air, must gradually lncrease to the initial
value;

- to close the valve of the HIGH PRESSURE MAINS reducer
after the bladders have been filled with the compressed air
and the pressure has been restored, Make sure that there is
no leakage of air from the system by watching the low-pressure
gauge fur 0.5 - 1 minute;

Note: The pllot must know that the period of the pressure
drop from & to 3 kg/cm2, as indicated by the low-
pressure gauge, must not be less than 20 minutes.

. - 4o olose the cock SEALING OF HATCHES and release
pressure from the sealing bladders of the entry hatches. For
this purpose, pull the pressure release ring mounted on the
cover of the hatch of the front cabin, and in the rear cabin -
push the entry hatoh cover jettison lever, on the axis of
which there is a cam which pushes the rocking arm of the two-
way alr cock;
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ﬂg@ﬁl@g: In order to prevent jettisoning of the entry
hatch cover of the rear cabin, the hinged ~ever
with the roller of the hatch mechanism should be
hinged aside befcre the pressure is released
fyrom the sealing bladdere.

~ to interlock again the two-way cocks with the pressure
release mechanisms;

— to check air-tightness of the cabin pressurization
shut-off valves ccntrol systems and of the wing de-icing
system. For this purpose it is necessary:

_ 4o make sure, that the velve SEALING OF HATCHES 1s
closed;

- +4c open the valve of the HIGH PRESSURE MAINS reducer
and to make sure that there 1s pressure after the reducer
ss read off the low-pressure gauges

— +to open the cocks of cabin pressurization and the cock
of the wing de-icing system; during this the pressure read
off the low-pressure gauge must drep and quickly restore up
to the initisl value;

_ to close the valve of the HIGH PRESSURE MAINS reducer
and by means of the low-pressure gauge make sure that the
pressure does not drop; the pressulre drop will indicate that
the system oT valves are not air-tight;

- to close the valves of cabin pressurization and the
wing de-iocing system valve.

WARNING: Tt is STRICTLY FORBIDDEN to f1y with leaking
~ pladders of hatches and with leaking shut-0off
valves ¢f the cabin pressurization sy stem and

the wing de-icing and engine de-icing systemsS.

After the checks mentioned above, the co-pilot must
make sure that: -

- +the function switch o the APJ-54 sutomatic cabin-—
pressure regulator is 1in the NORMAL position; '
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- +the contral valve handwheel of +he KKJ combined
pressure valve 1s in the 0.4 kg/cm2 position, locked and
sealed, and the vutton of the valve is fully depressed;

-~ the cabin air supply regulator is in the CLOSED
position;

~ the PCBE-70M command radlo set is in good condition
and the wireless control is in the REMOTE CONTROL position.

14, The rest of the crew members perform their pre-
f£1ight inspection and inspection of their working places in
the sequence and scope prescribed by the specialized
instructions to each member c¢f the crews.
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15. While inspecting the seats make sure that:

~ the Al=3 safety harness automatic unlock mechanlsn
t1g cocked and its cord is commected to the seat carriage
which stays in the aireraft on ejection; ,

~ the cord of the KAl-3 parachute release control unit
is conneocted to the ring mounted on the seat;

— +the chain for actuating the Kll=-23 parachute oxygel
preathing apparatus is connected to the seat carriage and to
the KlI-23 safety pin; the KM-?3 hose is connected to the
hose of the aircraft oxygen mains and the hoses are not
damaged and have no bends;

- the shorter oxygen hoses are passed through the slots
in the sides of the seats;

- pressure in the Kl=23 parachute oxygen apparatus
equals'150 kg/cme,

Besides, 1t 1s necessary:

- +o check travel of the carriage together with the
ejecticn seat up to the extreme rear position and reliable
sixing of the seat (the retainers should enter the holes);




- 4o meke sure that in the extreme rear position of the
pllots' seats, the interlocking retainer {mounted vn the
stationary frame) is depressed snd the bracket mounted on
the axis of the face-blind shaft, does not touch the retaliner;

- +o check intactness of seals and locks on the handles
cf the control column disconnect;

- to make sure that the alr ccek of hatech cover.jettison,
mounted on the central panei, is sealed;

- after the back travel of the seat has been checked,
it 1s necessary to move it forward, adjust 1t to fit the
size, fix it, and check its reliable Ffixing by the position
cf the fixing handlej the handle head must be on one level
with the elbow-rests or somewhat loweTe.

WARNING: It is strictly forbidden for all the cTew
members tc insert the belt puckles, inverted
by 1800, into the lock, otherwise the buckles
may not get ocut of the locke

Tnspection_of Alrcraft Navigator's_Ejection Seat
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16. During the inspection make sure that:

— the hose of the K[I=23 parachute oxygen apparatus is
connected to the hose on the seazt and the safety pin of
the K=23 hcse is commected to the ring of the Kl-23 cut in
mechanlism;

- the oxygen hose on the seat is connected to the hose
of the aireraft oxygen mains, the disconnect pin of the hose
ig comnected to its chalun and the hoses are not damaged;

~ the shorter oxygen hose 1is passed through the slot in
the right elbow-rest of the seat;

- the oxygen hose, running %o the KlI-23 oxygen apparatus
slong the back and the right side of the seat; 1s located in
such a way that when the seat is moved back 1t cannot
accidentally get on the ejection rollers;




- pressure in the Kl~23 oxygen apparatus equals
150 kg/cm2;

- the All=3 gsafety harneses automatic unlock mechanisnm
1s cocked and its cord is comnected to the alroraft sides

_ the free end of the KAI-3 parachute release control
unit cord is connected to the seat:

- +the seat moves freely along the guide rails and stops
in the rear position;

- the Kl-23 and ATl=3  pins disconnecting mechanism
is cocked»

Besides, it 1s necessary:

- tc put on the parachute, adjust and lock the harness,
ond cheok operation of thelr lockirg mechanism;

- to check operation of the oxygen equipments

 Inspection of Navigator-Radar operator!s_Bjection Seat_
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17. During the inspection make sure that:

- the shorter oxygen hcse is passed through the slot in
the rear part of the right side of the seat and the hoses are
not damaged;

- pressure in the KI~-23 oxygen apparatus equals
150 kg/cmz;

- the AJl-3 automatic unlock mechanism 18 cockedl}

_ the KI-23 oxygen apparatus hose is connected 1o the
sircraft oxygen malns and the snap hook of the Kll-23 safety
pin and the All=3 unlock mechanism cord are connected to
the ring of their cut in mechanism;

~ the pins pull-out mechanism of the KI-23 and Al-3

devices is cocked;

_ the free end of the KAN-3 parachute release‘cantrcl‘unit
15 fastened to the seat.

Besides, it is necessaly:

- to test travel of the seat up and down with the
help of the hoist; ' |
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~ to put on the parachute, adjust the seat harness; and
check operation of thelr locklng mechanism;
- to check cperation of the cxygen equipment.
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18, During the inspection make sure that:

- the emergency Jjettison lever, mounted on the hatch
cover, is set to the operating position and locked,and the
cover cap is closed;

- pressure in the Kl-23 oxygen breathing apparatus
equals 150 kg/cng

~ the hose of the Kil-23 apparatus is connected to the
aircraft cxygen hose and the hoses are not damaged and have
no bends; -

- the snap hook of the Kl-23 apparatus 1is connected to
the aircraft side by means of a chain; |

- the All-3 and KA-3 automatic desvices are cocked,
the All=3 cord is connected to the alrcraft side, and the cord
of the KA-3 device is connected to the seat. '

Besides, 1t is necessary: ;

- to test smoothness of travel of the seat and reliable
fixing of the seat;

- to put on the parachute, check good condition and
operation o¢f the straps tightening mechanism and the condi~-
tion of their locks;

- to check travel of the collapsible part of the back
¢f the seat and efficiency of its locking;

Notes: 1. Before the radio~gunner will take his seat
it is necessary to screw out the safety pin of
ground lock with red warning flags because it
is impossible to screw it cut after the seat
has been taken.

2, Do not let the parachute move too far towards
the back of the seat because in this case the
oxygen hose will be jammed by the right hand-
rail of the seat.
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- to check operation of the oxygen equipment;

_ +to make sure that the function switch of the AP[=I4
automatic cabin~pressure regulator is in the NORMAL position;
the control handwheel of the KKJ cabin combined pressure
valve 1s in the 0.4 kg/cm2 position, locked, and sealed, while
the valve button is completely depressed; the cabin low=
altitude ventilation cock is closed. ‘

Inspection of ferial cunner's Ejection_Seat
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19. During the inspection make sure thats

~ the emergency jettison lever, mounted on the hatch
cover is set to the operating position;

- pressure in the Kl-23 oxygen apparatus equals
150 kg/ch;

- put the parachute with the Kll=-23 oxygen apparatus
on the seat,having connected the chain to the sircraft side
at the KI-23 cut-in snap hook; make sure that the oxygen
hoses are not damaged;

-~ check charging of the All~3 and KA-3 aotomatic
devices and connection of the All-3 cord to the aircraft
structure and the KAM~3 cord to the seat;

~ take the seat, put on the parachute, close the lock,
lock the harness, and check the straps tightening mechanism
and condition of the straps locks;

- check travel of the ejection seat and reliability of
its fixing in the ejection position; \

- make sure that the button of the emergency pressure
release valve 1s pulled upward completely;

~ check operation of the oxygen equipment.

20, After the inspection of his seat each crew member
should check communication with the rest of the crew members
through the CIV~10 jntercommunication system.
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TT. STARTING AND GROUND TEST OF ENGINES

Sjart;hg the Engines

»1, Before starting the englnes, the members of the crew
must make sure that the safety pins of ground lock with red
warning flags are serewed out of their ejection seats.

Notes: 1. It 1is forbidden to start the englne with the
sir blow—off band closed.

5, To check efficiency of the hydraulic pumps of
the main hydraulic system, 1%t is necessary to
vegin starting the englnes from the port
engine on one day of flight and the starboard
engine cn the other day .

22, Before starting the engines, the aircraft commander
should make sure that:

- the messenger is present;

—~ there are no foreign things within the zone of exhaust
gas stream;

-~ the chocks are put under the wheels;

- there are no foreign things and waste in front cf the
engine air intakes;

- there are fire-extingulshing facilities near the air-
craft;

— the aireraft controls are unlocked;

~ the cover of the rear cabin entry hateh is locked
(by the radio-gunner's report);

— vcltage of the aircraft electric mains under load is
within 24 - 28 volts (by the navigator-radar operator:s
report).s

After that open the fuel shut-off valves.

23, During starting and running the engines the servic-
ing personnel must not be nearer than 10 metres from the air
intakes and 50 metres from the jet nozzles.
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24, Before proceeding to start the engines the aircraft
commander should order the crew to report readiness for flight
thrcugh the intercom.

On receiving the order all the crew members must report
their readiness as scon as they are ready to flight.

25, The englne should be started on the ground as follows:

~ apply the parking brakes;

-~ when starting the engines by means of the ground power
units, engage the master selector switch mounted on the engine
starting panel, the [0-4530 inverter, and the automatic fuel
contrcl; |

- when starting the engines by means of the aircraft
storage battery, engage the master switch mounted on the engine
starting panel, set the AUTOMATIC -~ MANUAL selector switch
on the automatic control panel to the MANUAL position and switoh
on the booster pumps of the tank groups which are first to
deliver fuel;

of tanks, the pumps of the engine to be started
should be switched on only, as this group is
fitted with two booster pumps for each engine.
Therefore, if the first groups of both engines
are engaged, four pumps will be on and the
storage battery will get discharged.

2., The power supply master selector switeh is ON
during the whole flight, except an urgent
cutting out of the engine.

~ after the master selector switch, mounted o the engine
starting panel, has jeen cut in, check opening of the turbo-
starter exhaust duct baffle plate through flashing of the
warning lights

- make sure that the fuel shut-off valves are fully open
through the presence of fuel pressure before the HH-28-15
punps (it must equal 1 to 1.4 kg/cm )s
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- set the throttle lever of the engine to be started on
the transiént slow running limit stop;

- command: "Keep off engines® and on receiving the reply:

"Ingines clearsd", push the START button oa the engine ground
starting panel, and release 1% after 1 or 2 seconds.

Note: During the turbostarter spinning, wateh oil
pressure in the turbostarter by means of the
warning light. If the warning light does not burng
the starting must be discontinued immediately.
(The 1ight should go on 10 or 12 sec. after the
starting button has been prshed) .

After the starting button has been pushed, it takes the
engine no longer than 120 seconds to arrive at the slow run-
ning rating automatically, smoothly and without suspended
T.psM. Gas temperature after the turbine should not exceed
680°¢C,

During starting some bursts of flame may appear from
the jet nozzle, which does not testify to the abnormal opera-—
tion of the engine.

WARNING: 1. During the engine starting avoid setting
' the throttle lever above the slow running
tronsient limit stop, as in this case
continuous flame, accompanied with a sharp
rise in gas temperature, may appear from
the jet nozzle. In this case the engine
starting should be discontinued.,

o, If during starting the readings of the
instruments checking operation of the
turbostarter and engine do not correspond
to the required values, the starting should
be discontinued by setting the throttle
lever to the STOP position and switching off
the master power supply selector switch.
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In 1 or 2 seconds the master power supply
selector switch should be engaged again to
cpen the starter exhaust duct baffle plate
(to avcid cverheating of the starter).

3, Repeated starting should not be made before
the cause of falled starting has been found
cut and the defects have been removede

4, Repeated starting should be made only after
the engine has been completely stopped (to
avoid damaging the turbostarter).

5, If the engine was started by means of the
aircraft storage battery, 1t is necessaly to
change over tc¢ the automatic fuel control
after the engine arrives at the slow running
rating and the generators of this engine are
switched on.

6. It is FORBIDIEN to push the IN-FLIGHT START-
ING button bcth on the ground and in the air
if the engine is running.

After the START button has been pushed, see that the
turbcstarter arrives at the operating conditions. During this:

- gas temperature in the turbostarter exhaust duct must
not exceed 800°Cc during the starter accelerations 680°C
during operating rating at an ambient temperature of up to
+15°C, and 700°C at ambient temperatures higher than +15°C;

- operating rating ¢f the turbcstarter must nct exceed
31,000 = 33,500 TeDelsj

—~ time of the turbcstarter cperaticn from the moment of
pushing the starting button up tc its cutting off must not
exceed 80 seconds;

~ momentary increase in T«Ded. during spinning must not
be more than 35,000 TeD.Ns
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Engines Warm-Up_and Testing

. s By e B S gl i, VO B iy

26, Before tzsting the engines, warm them up by running
them at slow running rating for one minute.

After the readings of the instruments and operation of the
engines at the slow running rating have been checked, 1ncrease
the engine speed up to 4100 r.p.m.

When switching the engine to this rating it 1s necessary
to check:

- the revolutions at which the turbostarter exhaust duct
baffle plate shuts (to be determined by the moment the warning
light goes out); they must be equal to 1850 - 1950 ripems;

- the revolutions at which the air bluw-off band shuts
(to be determined through the messenger whether the engine
nacelle doors close or not).

27+ At the engine speed of 4100 r.p.m. check the high
altitude equipment in all pressurized cabins. During this 1t
15 necessary to check feeding of the compressed alr to the cabins
from the port and starboard engines separately.

FPor this check it i1s necessary:

(1) to check pressurization of the cabins by the star-
board engine. For this purpose:

- open the valve of the HIGH-PRESSURE MAINS reducer on
the hatch sealing panel and make sure that there is pressure
after the reducer;

~ set the starboard engine sliding cock handle, mounted
on the control panel of the pressurization shut-off valves,
tv the OPEN position;

- make sure that the circult breakers of the TPTBK
automatic cabin temperature regulators in pressurized cablus are
in the ON position;

- make sure that the starboard engire revolutions are
equal to 4100 r.pe.me;

—- set the switches of the TPTBK cabin temperature
regulators, mounted on the co~pilot's instrument panel and
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the radio-gunner's panel, to the HOT position (the complete
shift of the baffle plate from one extreme position to the
other one takes 30 - 45 seconds; all this time the selector
switch should be kept pressed, after that release it and the
switeh must set to the neutral position by itself);

- make sure by the flowmeters that there is no alr
supply tc the cabins when the PIIB cabin air supply regulators
are closed;

~ slowly transfer the PIIB alr supply regulator thrcttle
lever forward and check the air consumption; during this the
flcwmeter needle must smocthly shift clockwise and read the
consumption in conventicnal volume units of consumption from
0 tc 105 .

~ check the temperature c¢f the supercharged alr by
reading ¢f the TY3-48 thermometer indicator, mounted on the
co-pillctts instrument panel; the engine speed being equal
tc 4100 T.p.m. and the alr ccnsumpticn being equal to 6 =
8 units per cabin, the temperature ¢f the incoming air, read
vy the TY3-48 thermometer, must equal +50 Tc¢ +90°C depending
¢n the ambient air temperature; temperature of the incoming
air in the rear cabin is not determined by the instrument;
the supply ¢f the hot or cold alr tu the rear cabin is
determined by feelling the temperature ¢f the air flowing
from the ducts by hand and alsc through change in the read~
ings ¢f the cabin thermometer;

- set the selecter switech of the by-pass valve of
tne TPTBE cabin air temperature regulator on the co-pilotts
instrument panel and the radio-gunner's panel to the COLD
position for 30 ~ 50 seconds; 1 - 2 min., later,
the TYB-48 thermometer must indicate decrease in temperature
¢f the supercharged air, and the flowmeter must indicate
decrease in the supply up to 3 - 4 units;
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Notes: 1.

2.
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Pefore changing over the TPTBK cabin tempera-
ture regulator fxcm HOT to COLD 1t is necessary
to reduce the air supply to the cabins by the
supply regulator tc avoid sharp pressure change
in the cabin due to different efficiency of

the TXY +turbo-cccler and the PKH cabin air
pressure reducing valve. After change over to
COLD open the PIIB cabin air supply regulator
completely.

While setting the switch to the HOT or COLD
position see that the selector switch of the
TPTRK cabin temperature regulator returns to
its neutral position.

If during change over to COLD, consumption and
temperature do not decrease to the values
mentioned above, stop the air supply to the
cabin for a short time (close the PIB cabin
air supply regulator and open it again).

- set the selector switches of the TPTBK by-pass valves
to the AUTO position;

- set the handle of the sliding cock with the inscrip-
tion RIGHT, mounted on the co-pilot centrol penel, to the
CLOSED position; feeding of the air into the cabin must stop;

- close the cabin air supply regulator;

(2) check supercharge of the pressurized cabins by the
port engine in the same sequence as by the starboard one.

WARNING: 1. It is not recommended tc increase tempera-
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ture ¢f the incoming air ahove 100°C when
supplying it through the PKH cabin air
precsure reducing valve.

5, To aveid damage of the flowmeter indicator,
the supply of more than 10 units through
the PKH cabin pressure reducing valve must
not be performed.
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3, Change over from the PKH cabin pressure
reducing valve to the TXY turbo~cooler and
vice versa should be done by pulses and the
alr supply should be choked by means of the
vaffle plate of the PIIB  cabin alr supply
regulator.

»g, When checking the high altitude equipment, the
navigator-radar operator should sheck the upper blister heat-
ing system by setting in turns the heating shut-off cock two
or three times into the OPEN and CLOSED nosition checking
whether the warm air is blowing at the blister from the
collector ducts.

Notes: 1. During the whole periocd of engine test the
shut-off valves of the cabin pressurization
by the engines and the PR air supply regulators
should be opened in both cabins; the air bleed
baffle plate to the TXY turbo-cooler is set
during this elther on HOT oT COLD depending on
the ambient air temperature. The shut-off valves
of the cabin pressurization by the englnes
and the PIIB cabin air supply reguiators
should also be opened in both pressurized
cabins during taxiing and in £1ight at all
altitudes, except for fire in the cabins and
engines.,

o, If the crew is in the cablns before the engines
are started and there 1s Lo pressurization of
cabins, and the take—off 1s delayed, the
hatches ¢f toth cabins must be opened for
ventilation after lO0-minute stay in the cabinse

After the check is finished, the co-pilot and the radio-
. gunner report on the high altitude equipment operation to
the aircrafft commander.
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29, Check the wing leading edge de-icing mystem-operation.
For +this purpose:?

- the sliding valve of the de-icers, mounted on the
control panel of the shut-off valves (co-pilot's cockpit),
should be turned by 90° to the left, having raised the lock-
ing ¢iip in advance;

-~ check by the TUT-13 de-icer thermometer indicators
the hot air supply: the indicator should indicate temperature
increase in the wing leading edges up to +100°C and higher;
when the temperature has increased in the wing leading edges
higher than +100°C, the sliding valve should be closed and
locked by the clip.

WARNING: 1+ The shut-off valves of the wing de-lcers
should be opened for a minimum time (1 or
2 minutes), It is strictly forbidden to open
them for a longer perlod, because during a
prolonged hot air supply into the wing, the
wing skin may scorch and corrugation may
form on the leading edge skin.

2, When the engines are running and the wing
de~icers system is not checked, watch that
the sliding valve of the shut—-off valves
control of the wing de-icers 1is always in
the CLOSED position and is locked by the
olip; the TIT-13 de-icers thermometer,mount-
a0 on the co=pilot's.panel, should not read the
temperature above the ambient temperatures

30, Check operation of the AK-150H air compressors by
the air system pressure gauge. If the pressure is lower than
150 kg/cm2 with the engines running, the pressure in the air
system must lncreace. Separate check of good operation of
the compresscrs and hydraulic pumps is done by starting the
engines in turns.
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31. After the engine has been running at a speed of
4100 r.p.ms for not less than one minute, check the operation
of the engine at the normal and maximum ratings by transfer-
ring the engine to the normal and then to the maximum rating
smoothly for not less than one minute,

WABNING: 1. It is forbidden to allow the engine to
develop the maximum rating earlier than
3 minutes after the engine has developed
the slow running revolutions during starting
and testing,

2, The szcond development of maximum revolu-
tions is allowed after 10 minutes of the
engine running at normal engine rating or
after 5 minutes of the englne running at a
rating nct higher than 0.8 of the normal
engine rating.

3. When the engine runs at maximum rating (both
on the ground and in the air) it is
forbidden to bleed the air into the air-
craft de-icing system.

4, Vhen the engine 1s brought from slow run-
ning to the maximum rating, a short time
increase in gas temperature after the
turbine is allowed up to 690°C with a
gradual decrease of temperature during
1 - 1,5 minutes up to the temperature not
in excess of 660°¢,

After testing the normal and maximum ratings decrease
the engine speed up to slow running rating by smoothly shift—.
ing the throttle lever during 25 - 30 seconds, checking the
engine operation at traansient ratings and the engine speed
at which the air blow-off band is opened.

At the steady and transient engine ratings the engine
should run smoothly, without vibration and flame bursts from
the jet nozzle.

_
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WARNING: When the engine 1s operated on the ground and
" 4n flight, 1t is forbidden to set the engines
control levers below the transient slow running
1imit stops, except for the cases when the
engine should be cut out.

32, After the engine has been run at slow running rating
for not less than 1 minute, check the engine for acceleration.
Tor this purpose, shift the throttle lever smoothly, without
sharp jerks, from the transient slow running limit stop, to
the maximum rating limit stop for 1 or 2 seconds. During this
the engine should develop 4700 +50 TeDoTle smoothly and with-
out surge.

The time of the englne acceleration during the accelera~
tion test is determined from the moment the throttle lever
starts moving up to the time the engine develops 4700 +50 TeDPells
This iime period should not exceed 17 seconds.

After the engine acceleration test and after the engine
has been run at maximum rating for 8 - 10 seconds, decrease
the revolutions to slow running ratings; for this purpose shifd
the throttle lever down to the transient slow running 1imit
stop for 1 or 1.5 sec. During this the engine should decrease
1ts speed to 1750 50 T.Dele smoothly, without irregularities
and smoke from the jet nozzle, '

WARNING: During the engine acceleration test when the
engines are run up, the short time increases
in revolutions and gas temperature are
possible:

— the revolutions increase not in excess of
4300 Te.pems with the following decrease of the
engine speed down +to the maximum rating no’d
1ater than after 5 - 7 seconds;

-~ the gas temperature insrease not higher than
720°C¢3 during this short bursts of flame may
appear at the jet nozzle outlet,
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The instrument readings which indicate the normal engine
operation during their test on the ground are glven in
the Ty-16 alrcraft engine instructions.

Starting Engine on the Ground with Manual Correction

of Main Fuel Supply

33. In case the engine starting automatic equipment fails
to operate and it is necessary to urgently start the englne,
it is allowed to start the engine, with manual correction of
maln fuel supply.

In this case it 1s necessary:

- t¢ make sure that the engine control lever 1s in the
STOP position;

- to open the fuel shut-off valve;

- to switch on the power supply master switchj

- to switeh on the aircraft fuel booster pumps;

- t¢ switch on the ENGINE COLD STARTING switch 3 or
4 seconds later after the power supply master swltch has been
cut inj;

-~ when the engine develops 220 - 280 r.p.m., press the
IN-FLIGHT STARTING button and by slowly shifting the engine
control lever gradually open the main fuel supply lnto the
engine so as to ensure a smooth acceleration of engine speed
and a smooth (without surges) increase of gas temperature
after the turbine;

~ when the engine develops 740 - 880 r.p.m., release
the IN-FLIGHT STARTING button;

WARNING: The duration of pressure exerted on the IN-

FLIGHT STARTING button should not exceed
30 seconds to avold the overheating and failure
of the ignition system;

- when the engine develops 1150 - 1250 rep.m., but not
later than 80 seconds after the ENGINE COLD STARTING switch
has been cut in,switch off the switch and gradually move
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the engine control lever up to the transient slow running
limit stop.

Notes: 1. The operation characteristlcs of the starter
and engine should be identical to those of the
automatic starting during the above mentioned
starting.

2, If due tc some reason the starting is dis-
continued by switching off the  power supply
master switch, it is necessary to switch on
the switch for opening the baffle plate of
the starter exhaust tube after 1 or 2 seconds.

IIT. TAXIING AND ENGINES STOPPING
Taxiing Out_from Parking Apron and Taxiing

34, Before taxiing the ailrcraft commander shoulds

— make sure that the selector switch of the instruments
power supply from the storage battery is in the GENERATORS
position and to close the safety cap; .

- check that the IFF transponder is switched on and
the code corresponds to the required one;

— make sure that the automatic brake control unit swltch
is onj

~ for 30 - 40 seconds manually switch on the booster
pumps of the third groups of tanks in order to check theilr
efficiency; after this, change over to the automatic fuel
consumption, having left the A3C=5 circuit breaker of the
manusl control of the booster pumps of the third groups of
tanks in the ON positlon; o

~ mske sure that the AUTO - MANUAL selector switch is
in the AUTO position;

-~ moke sure that the automatic fuel system functions
normally and there is normal pressure in the main and brake
hydraulic systems;




- 41 -

-~ make sure that the cabin pressurization system func—
tions properly;

- set the heading-indicating pointer of the NI'MK-7 Temote-
réading gyromagnetic compass at the take-off heading;

- make sure that all the gyro instruments are switched
ons;

- turn to the right the on/off control knoh of the AT'B-2
artificial horizon (remove the flag indicator);

~ request and obtain the taxil clearance through the
wireless; warn the crew about the taxiing out by giving a
command: "Crew, taxiing out®; in the process of taxling and
flight in the airfield area the aircraft commander is con-=
tinuously listening to the commands coming from the
command radic set operated in the toke~off network;

—~ switch on the nosewheels steering mechanism.

Having received the crew report that there are no
obstacles on the taxiway, the aircraft commander releases
the parking brakes and begins taxiing straight, increasing
the speed of both engines simultaneously.

With the beginning of the airoraft movement the engines
control levers must be set to the SLOW RUNNING position and
ofter that test the operation of the main brakes.

If during the main brakes test the ailrcraft does not stope.
it 1is necessary to immediately brake the aircraft by the emergency
brakes until it stops completely. The levers of the brakes
must be kept pressed until the chocks are put under the
wheels, after that the engines must be cut oute

the Ty-16 aircraft is easlly controlled during taxiing.
The turns during taxiing should be made by turning the nose—
wheels and whenever necessary assisted by brakes.

WABNING: 1T IS FORBIDDEN:

- 4o use ‘the nosewheel steering mechanism
before the aircraft starts movingj
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-~ 4o sharply brake the aircraft when taxiing with
the nosewheels turned to avoid damage of the
self-centering device;

~ to taxi and turn at a speed higher than 30 km/hr.

While taxiing to the pre-take-off checks position, test
 the emergency braking system on the straight sections of the
taxiway, after that order the co~pilot to charge the
emergency hydraulic accumulator to capacity.

As a rule; taxiing should be performed at the slow
running rating (1750 r.p.ms). If 1t is necessary t0
increase the speed of taxiing (but not more than 30 kxm/hr)
on the straight and free sections of the taxiways the engines
speed should be increased up to 2000 - 2100 T'«DeMe

During taxiing the aircraft commander operates the
engines control levers by his left hand, whereas by his right
hand he controls the nosewheel steering mechanism; the co-
pilot keeps the control wheel and pedals in the neutral posi-‘
tion.,

While taxiing along the taxiway the aircraft commander
should orient himself by axial line of the taxiway as shown
in Pig.2; with such projection of the ‘taxiway axial line on
the windscreen the nosewheels will move in the centre of the
taxiway.

During taxiing the radius of the undercarriage lnner
bogie turn should not be less than the width of the main
wheels track, IT IS FORBIDDEN to turn the aircraft if one of
the undercarriage bogies does not move.

The radius of turn, when taxiing at a higher speed,
should not be less than 30 metres.

If the main braking system falls, one should use the
emergency braking system to stop the aircraft. For this
purpose it is necessary to pull the emexrgency brakes levers
smoothly and simultaneously, avoiding sharp braking of the:
wheels and lowering of the aircraft nose. It is not--recom~
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mended to fully release the emergency brakes levers to avoid
rapid pressure drop in the emergency hydraulic accumulatore
WARNING: The emergency brakes are not connected with the
automatic brake control unitse Therefore, if
the emergency brakes levers are pulled vigorously,
damage and destruction of the tyres are possible.

TIf the automatic brake control unit operastes normally
the blue warning light of the automatic brake control unit
blinks when the brakes are applied. Continuous shining of the
warning light indicates failure of the automatic brake control
unit, In thils case the automatic brake conirol unit should be
switched off immediately and the braking should be done with-
out it by pushing both brake pedals smocthly avoiding sharp
braking.

Before stopping the aircraft, the nosewheel should be
directed along the longitudinal axis of the aircraft.

It is necessary to stop the aircraft smoothly with
gradual decrease of its speed so as to prevent the
longitudinal pitching of the aircraft from sharp braking.

IT IS FORBIDDEN TO TAXI:

-~ if the main or brake hydraulic systems are out of order;

~ if the ground is not good for taxiing;

~ if a pneu of even one of the undercarriage wheels is
damaged or the braking drums are smoking (except for the
urgent necessity to clear the runway);

~ if the undercarriage warning lights are out of order;

- if leakage of fuel or hydraulic liquid appears;
with the flaps down.

Note: When preparing for circular flights IT IS FORBI DDEN
to taxi alcng the taxiway with the flaps
extended by 200.

In all the cases, mentioned above, the aircraft commander
must discontinue taxiing, report the case to the f£light control
officer, and act according to his instructions.




After the landing run is over, switch on the nosewheels
steering mechanism and using the aircraft roll inertia proceed
to taxi at a safe speed (10 - 15 km/hr).

At the end of the landing run order the co-pilot: "Flaps
up”. Clear the runway, report it to the control tower over the
radio, and continue taxiing in the direction prescribed by
the £1light control officer.

IT IS FORBIDDEN to direct the jet stream to alrcraft
and cother objects when taxiing along the taxiway and while
taxiing to the parking apron.
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35, Before taxiing to the parking apron the aircraft
commander should make sure of normal operation of the brakes
and availability of normal pressure in the braking hydraulic
systems.

Taxiing to the parking apron is allowedif the parking
apron is intended for and has enough place for the Ty-16
aircraft, If the parking aprons are closely located,IT IS
TORRIDDEN to taxl to the parking apron. The aircraft in this
case must be towed to it by a towlng vehicle.

In the process of taxiing to the alrcraft parking apron
all the crew members should observe the taxiway and timely
report all the noticed obstructions to the sircraft commander.

WARNING: After taxiing to the parking apron IT IS
FORBIDDEN to apply parking brake before the
wheels are cocl in order to avoid damage of
the expander tubes.

After taxiing to the parking apron the aircraft commander
should order the crew to switch off all the consumers of
electric power and, keeping the alrcraft by the brakes, set
the engines control levers on the slow running limit stope.
After the crew members! report that power supply cf the
equipment is off (except for the intercom, anti~fire equip-




meat, end stand-by booster pumps) the engines should be cut

off. For this purpose the engines speed should be smoothly

increased up to 2500 - 3500 f.p.m. and the engines should be

run at this speed for 1 or 2 minutes, after that unlock the

engines control levers and smoothly shift them to the STOP

position.

Note: It is also necessary to preliminary run the engine

at a speed of 2500 ~ 3500 r.pems for 1 or 2 minutes
when stopping the engine at any other ratings.

To avoid engine smoking during the engines stopping 1%
is necessary to keep the engines control levers in the extreme
(pulled) position until the engine ;evglutions drop to zero.

When stopping the engine one shoulad make sure by ear
that there 1s no foreign noise in the engine. If there 1s such
noise, the engines should not be started again before the

cause of noise is found out and eliminated.
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by a qulck shift of the engine control lever to
the STOP position and it is allowed only in
the following casess

— 1if there is sharp drop of oil pressure
at the engine inlet;

-~ 1f there is fuel or oil leakage which is
dangerous in fire respect;

- if gas temperature after the turbine
sharply increases above the permissible 1imit;

- in case of abnormal burst of flame (torch-

~ing) from the jet nozzle;

- if strange noise in the running engine is
detected;

- if the engine begins vibrating;

— in case of ice formation in the engine
intake;
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~ 4f the aircraft unexpectedly rushes forward
" from the parking apron as a result of fallure of
the brakes or slipping off the chocks during
the ground engine test.,

after the engines have been stopped and the aerial gunner
reported that the chocks had been put under the wheels,
release the brakes, switch off the booster pumps, the main
power supply switches, and clouse the fuel shut-off wvalvess

IV. PLYING AIRCRAFT BY DAY UNDER SIMPLE
WEATHER CONDITIONS
Datterp Elying

36, Rectangular pattern flights for instructing and
training the crew in flight technique should be performed
with the undercarriage down. The aircraft should be fuelled
for these flights in such a way that the aircraft gross weight
when making the first landing does not exceed 50 tons.

Before performing flights the alrcraft commander must
know the calculated values of the take-off run length and
toke-off distance for the given take-off conditions, and also
the approximate aircraft unstick points, and the altitude to
clear obstructions. For the calculations use the charts
shown in Pigs 3 and 4.
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37. When preparing for take-off the aircraft commander
musts

(1) In the pre-take-off checks position:

~ stop the alrcraft on the taxiway at a distance of
30 - 50 metres from the runway edge by pushing the brake
pedalss

- check the altimeter setting to the O division;

- switch on the low altitude radio altimeter and check
whether 211 the instruments are on and whether their readings
are correct; -
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- check setting of the allerons and rudder trim tabs o
the neutral position acoording to the warning lights on air-
oraft commander's instrument panel (the lights must be on)s
check the position of the elevator trim tab by the indicator
scale on the small handwheel (depending on the aircraft gross
weight, the pointer of the handwheel should be 1n the take-
¢ff position at ¢.5 - 1 division backward);

~ order the co~pilot: "Flaps o0° down®, meke sure of
the flaps extentlon by 20° by the flaps position indicator
and through the aerial gunner's reports

- check reliability of the seat lockings;

- make sure that the runway is clear and there are
no aircraft om final approach;

- request over the radio the permission from the flight
control officer to taxi to the take-off position. Clearance
cbtained, taxi out to the runway;

- set the aircraft in the take-off direction exactly
along the runway centre line; switeh off the nosewheels
steering mechanism, fix the button in the depressed position,
taxi straight 10 - 15 metres and make sure of the nosewheel
setting along the longitudinal axis of the aircraft by its
rectilinear motion; the aircraft setting in the take~uvEf
direction being correct, the runway centre line will project
on the windscreen as shown in FPig.5. After the aircraft is
stopped it should be kept at rest by means of the brakes.

WARWING s 1. Befure take-off the aircraft should be set
on the runway not farther than 100 metres
from its beginning jrrespective of the air-
craft gross welght.

2, IT IS FORBIDDEN TO USE THE NOSEWHEEL STEER-

ING MECHANISM WHEN THE ATRCRAFT IS AT REST.

(2) Tn the take-off position:
- make sure that there are no obstacles on the rUnway ;




Note: The co-pilot switches on the instruments arnd
prepares his working place in the same sequence
as the aircraft commander.

make sure that,the automatic fuel control is on;

- request take-oflf clearance over the radio;

warn the crew of take~off by E’;iVil’l;T a cormand: HCI’GW;
taking Off“o
&

Takez Off

38, Take-off by the Ty-16 aircraft should be performed
by means of the same flight technigue methods over the whole
range of cperational gross weights with an accurate mainten-—
ance of recommended speeds in accordance with the initial
gross weight of the aircraft.

Take-0ff Run
Thasossos s
39, Set the control column to the neutral position;
keeping the aircraft by the brakes, develop the maximum
possible engines speed under the particulnr braking condi-
tions but not less than 4100 T.PelMe DY smooth and synchroniz-
ed motion of the throttle levers, and by the instruments
make sure of normal cperation of the engines,,
Wote: 1. The aircraft taxiing for more than 2 minutes
is sufficient for the normal engine warm-up.

2. If the take—off is to De performed directly
after the engine starting, the engines should
be allowed to develop the maximum rating not
esarlier than 3 minutes after the slow running
rating has been developed.

3. Jerks of the control column are observed as a
result of the gas stream effect on the elevator
when the engines speed is increased before the
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taxe—-of? run and at the beginning of it. Jerks
disappear as the aircraft forward speed
increases.

Release the brakes DY smooth and simultaneous motion of
bvoth legs so that the aireraft should start moving straight.
Maintenance of direction at the beginning of the take—-off TUN
depends on correct releasing of the brekes. Having started
the tske-off run, push forward to the rest the engines
control levers.

The engines control levers pushed forward to the rest,
the aircraft commander will order the oo—pilot: Keep TeDelles

£ter the co-pilot's reply: Wleeping TePels™y the aircraft
commander should transfer his left hand on the control wheel.

Notes l. After the report: Keeping T.p.m.", the cO-
pilot watches the engines speed and exhaust gas
‘temperature and 1f the speed is slow or the
gas temperature in one or both engines is higher
than the permissible one, he will immadiately
report 1t to the sireraft commanders

2, During take-off, ofter the engines have develop=-
_ed the maximum rating, the co-pilot end the
radio-gunner will wateh air consumption in the
cabins not allowing 1ts rise above 10 units.

During the take-off run the sircraft commander will
from time to time look ot the air speed indicator and tacho-
meters.

When taking off into wind and in still air, the Ty-16
aircraft is stable during the take-off run and has no tendency
to turn. |

Tf the aircraft deviates from the take-off direction at
the beginning of +he take-off run, its rectilinear motion
cshould be maintained with the help of the brakes (by short
pulses); as an air speed of 130 - 150 km/hr 1s attained,




st which the rudder becomes effectlv=, the rectilineal motion
will be maintained by geflection of the rudder.

At an air speed of 150 - 160 km/hr pegin unloading the nose-
wheel by smooth pulling of the control column; at 200 - 205 km/hr
IAS and the aircraft gross weight »f up to 5C tons

the take-off angle of attack, ecual tn SO, shouid be gilven

t5 the aircraft.

The elevator tpim tab beilng 1ir the take-off pos1tion and
the aircraft centre of gravity location equal Ly 22 = 23%

MAC unsticking of the nosewheel from the ground is sccompanied
by small 1oads on the control column from the elevaltor.

After the nosewheel has been 1ifted Lt is necessary to
fix the given take~off angle bY propeT novements of the
contiol column, otherwise; jnvolurtary 1lncrease o7 the take—
off angle of attack may happen as the forward speed during
+he take-off Tun is growing,This may result in the gircraft

unsticking at a low speed.

WARNING ? 1. During take—ofi the aerial guuner should
observe the rear hemisphere; and if

gnontaneous release of the drag chutes
happens he will remort 1% to the aircraft
commander spmediately. If 14 1g reported
+o the aircraft nommander in  Fhe first
half of the take—off Truil; the aircraft
nommander will:

— disrontinue takna-of: (17 the remainder
of the runway length engures the sirvceralt
stopping;

- if it is reported in the second half
of the take-off run; the 5iroraft commander
will immediately drop the drag chutes hold-
ing the gireraft by meais ~F the control
column from lowerinrg its nose while the
chutes are anfolding, and continue take—offe




- 51 -

The aircraft commander will report the
case to the flight control sfficer.

o, Unsticking of the aircraft at low
speed is dangerous &s the aircraft lateral
stability becomes insufficient which makes

the aircraft control difficult. THE AIRCRAFT

UNSTICKING AT A SPEED LOWER THAN THE SPEED
0F NORMAL UNSTICKING IS FORBIDDEN.

3, Decrease of the take—off angle cf
attack results in consideravle increase ot
the take—-off run length and the unstick
speed.

projection of the sky~line on the front window (Fig.6)
can serve as a visual reference Teature for the pilot to
check the correct 11ift% of the nosewheel for take-cff.

Ungtioking and Tmitial C1inh

4o. If the take-off angle of attack is set correctly;
+the alreraft quits the ground without additional manipula-
tion by the control column ag socn as the aircraft develops
the unsticl speed.

Wiith the gross welght ~f up to 50 tons the aircraft
becomes airborne at 250 ~ 260 km/hr IAS.

After take—off it ia necessary 1o smoothly brake the
undercarriage wheels st an altitude of 5 - 10 metres.

After take~off, the £1ight should be centinued witheud
banking and deviaticns from the take-off heading and with
gradual 1ift at 2 vertical speed of 2 = 4 m/sec. until a
forward speed of 370 - 380 xm/hr (depending on the aircraft
gross weight) 1is developed. 1

After a speed of 370 - 380 km/hr has beeén attained the

aircraft commander should order the co-pilot: "Set 4100 Tepem.”

and personally make sure that this engine speed has been
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set., This engine speed provides a smooth transition to climb
with a vertical speed of 5 - 6 metres per second.

41, THE CO-PILOT IS FORBIDDEN TO CHANGE THS BNGINES
RATING WITHOUT THE AIRCRAFT COLMANDER'S PERMISSION.

WARNING: 1. IT IS FORBIDDEN T0 TAKE-OFI:
- if the flaps are not get to the take-off
position (20°);

~ if the ailerons and rudder trim tabs
are not set tc the neutral positicn.

5, In all kinds of flight:

- it 1s allowed to run the engines at
the maximum rating for not lconger than
8 minutes, after that the enzine should be
switched to the ncrmal rating or to &
slower one;

- while climbing at the maximunm rating
one should not let the gas temperature rise
of+ter the turbine above 720°C, for this
purpose one should decrease the ~ngine speed
1f necessary.
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42. When taking off at crosswind, <he Ty-16 aircraft
tends to turn against wind, especially when the nosewhcel
is ralsed.

The heading at the beginning of the take~off run up to
130 -~ 150 km/hr IAS should be kept by braking the wheels of
the corresponding undercarriage brgie.

At a speed of 130 - 150 km/hr the rudder becnmes
effective, therefore, in the sacond half of the take—»ff run
the heading should be maintained by proportionate deflection
~f the rudder to the required direction. Effectiveness of
the rudder increases with the increase of speed during the
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take~off run, and the deflections of the rudder made at the
beginning of the ground run may precve to be excessive which
may sometimes result in a reverse turn (downwind) or yawing
motions. Therefore, when taking cff at cross wind, one should
pay more attention to observation cf the take-off dirscticn,
timely and accuratsly react upon the aircraft turns, especial-
1y intc wind,

Depenaing upon the velocity of ecrosswind cne should
begin 1ifting the nosewhcel more smocthly and at a spead
by 10~ 15 km/hr (IAS) higher than during the take-cff inte
wind. ’

During ground run with the lifted nosewheel, the hesading
will be maintained at cross wind by deflection of the rudder
to the corresponding direction; if necessary, apply the main
brakes. When the brakes are applied, the aircraft temnds 1o
lower the nose by jerks, which makes the maintenance cof the
constant take-off angle difficult. In this case the aircraft
commander should keep the prescribed take~-off angle of attack
by a smooth motion of the control column.,

After take—off the aircraft should bs prevented from
banking and deviations from the take-cff direction by means
of the ailerons and the rudder.'

AfTter the aircraft unsticking one should compensate for
drlft by changing the heading intc the wind. - —

. Permlsulble ‘velocity ~f crosswind for the Ty—16 alrcra¢t
_ take-off and landing 1s 12 metres per second. Performance o¥
X%Ek ff:;ha landlng at such wind requires that the pilots
are good and confident in flight technique.

-——-—————.-.——-

43, Climb after the aircraft take-off with the flaps
dowvn by 20° and extended undercarriage shculd be performed
at 370 - 380 km/hr IAS depending on the aircraft gross weight.
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The co-pilct should vegin retracting the flaps on the
aireraft commander's order after an altitude of 100 - 15C metres
has been gained. The flaps will be retracted in two stages:
by 5° and by 15°.

when retracting the flaps by 50, it is necessary 1o make
sure that both of them are veing retracted synchronously s
This 1s determined by the aircraft behaviour and through the
aerial gunner:s report: iRight and left flaps are going upt e
After that complete the retraction of flaps.

VARNING: whenever the aircraft behaviour during the flaps
retraction changes (banking, turning) the ailr-
craft commander <hould discontinue their
retraction by ordering the co-pilot: "5top
flaps retraction’. Upon this order the co-
pilot should immediately set the selector
switch to the neutral position. The aircraft
commander will report the case to the f£light
control officer and then act sccording to his

ingstructions.

pitching moment appears during the flaps retraction.
The loads, which appear on the control column during thisy
can be fully eliminated by the elevator trim tab by means
of pushing the handwheel of the slevator trim tab forwvarde.
me air speed during this shculd not be lower than 370 =
380 km/hr.

WARNING: IT IS5 FORBIDDEN T0 USE ELECTRIC CONTROL OF
THE ELEVATOR TRIM TAB AT ALTITUDES SELOW
1000 METTRES.

Complete retraction of the flaps should be checked by
means of the flaps position indicator and through the aerial
gunner' s reporte.

After the flapshave been retracted it is necessary to
set a speed of 400 ¥m/hr IAS.
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L4, Crosswind turn should be made at an altitude of xot
less than 200 metres after retraction of the flaps and the
aireraft balancing by means of the elevator trim tab.

45, When climbing the aircraft commander should keep
in his field of vision the flight instruments; which control
the aircraft attitude: the artificial horizon, rate-of-climb
indicator, directional gyro, airspeed indicator, altimeter,
and the engine instruments.

46, When proceeding frem climb to level flight one should
not change the engines rating until the aircraft is in the
attitude corresponding to level flight (by the artificial
horizon and rate-of-climb indicator).

Note: In all kinds of flight the co=-pilot will hold the
engine-control levers prior to crosswind turn and
he maintains the prescribed engine rating accord-
ing to the aircraft commander's directions. If the
engine speed drops,he immediately reports 1t to
the aircraf: commander.
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47. At an altitude of not lower than 200 metres, when
the estimated time from the beginning of the take~off run
has elapsed, the aircraft commander orders: "Left (or right)
turn®, Having made sure that there are 1o aircraft cn the
left (or right) and having got the aerial gunner's report:
"TLeft (or right) hemisphere is clear®, the aircraft commander
makes a crosswind turn with a 15° bank and an air speed of
400 km/hr, watching at the same time the readings of the
flight instruments and maintaining the prescribed rate of
climb.

WARNING: In all kinds of flight the turns at an air
gpeed of 400 km/hr and less should mainly be
performed with the help of the ailerons and
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the rudder should only be used for coordination
of turn, because at the excessive deflection of
the ruddesr, the loads on the pedals may decrease
to zero (See Appendix 1, Aercdynamic IFeatures

of Ty-16 Alrcraft).

When flying the rectangular pattern, the route should be
formed by means of the ITIK directional gyro. The readings of
the directional gyro for recovery from turns at the left-hand
rectengular pattern will be: 270°, 180°, 90°, and 0°; for
recovery from turns at the right-hand rectangular pattern they
will be: 90°, 180°, 270°, and 0°,

48, Having gained the prescribed altitude of the rectan-
gular pattern flight (400 metres), bring the aircraft to the
level flight and after that set the engines speed at 3500 -
3900 r.p.m.; while in level flight, maintain an air speed of
400 km/hr.

ARNING: It is not recommended to fly at the engines
speed of 3620 = 3750 r.p.m., as at this speed

the air blow-off band opens and closes periodical-

1y and the engines operation is unstable.
If the engines speed, reculred to provide the
necessary airspeed for the rectangular pattern

flight (400 ¥m/hr), 1s within the above mentioned

limits, i1t is permitied to set onc engine speed
somewhat lower than 3600 r.p.m. and che other
engine speed - somewhat higher than 3900 TeD.1.
In this case the aircraft commander should check
uniform consumption of fuel from the groups of
the port and starboard engines.

The KYP relative bvearing (RB) of radio station being
equal to 2400, turn to downwind leg by 90° until the
directional gyro reads 1800, taking the drif+t angle into
account (180° s+ drift angle). The magnetic course read by
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the IT'MK-7 remote~reading gyromagnetic compass should cox-
respond to the heading reverse +to the landing one with the
drift angle taken into account.

Tn level flight the aircraft stability and control are
good., The loads which appear on the controls are completely
eliminated by the trim tabs. When flying the aircraft one
should avoid excessive manipulations with the ailerons and
especially with the rudder, as it results in the aircralt
yawing and fatigues the pilot.

Continuocusly watch the precscribed altitude and airspeed.

49, The aircraft navigator and co-pilot will see to it
that the prescribed course, altitudes and airspeed are main-
tained and report the detected deviations to the aireraft
commander at once.

50, During the whole flight the aireraft commander and
co-pilot must watch the operation of the engines by the
readings of the instruments and by ear, and they should also
wateh the operation of the automatic fuel control.

51, The KYP relative bearing being equal to 2400, turn
to base leg by 900 antil the direectional gyro reads 90 and
the heading read by the [I'ME~7 compass is more than the land-
ing heading by 90°.

On the base lez, check pressure in the main and emergency
braking hydraulic systems. If the pressure in them is lower
than 150 kg/cmz, charce the systems to capacity. Besides, make
sure that the automatic brake control unit is switched on.

52, When flying at low altitudes (lower than 1000 metres)
it is nec¢essary to check the altitude of flight by +the BI-20
barometric altimeter taking into account the instrument and
aerodynamic correctlons (See Tigs 7 and 8).

Vhen flying at altitudes lower than 300 metres the
altitude should be checked by means of +the radio altimeters.

For approximate account cf aerodynamic corrections to
the BI-20 barometric altimeters, when £1ying the Ty-16




siperaft at low altitudes (lower than 1000 metres), the pilots
should remember, that when flying at an IAS of 300 km/hr the
correction should be considered to be equal to minus 40 metres
and with every IAS increase by 50 km/hr the correction should
be increased by minus 10 metres.
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53, The beginning of the tinal turn should be determined
by means cf the APK~5 automatic radio compass (in still air
the relative bearing of radic station must ve 290%). The
final turn should be made in level flight with a 15° venk
" and at an airspeed of 400 km/hr. To accurately align the air-
craft on the runway centre line it is allowed to decrease
or increase the bank by up to 20°.

During the final turn the co-pilot and the aircrart
navigator will watch the maintenance of altitude and air-
speed with utmost care; if they differ from the prescribed
values, they will 1mmediately report the case to the air-
craft commander. '

54, During final approach the rollowing flight and
navigation instruments must be constantly in the pilots’
£ie1ld of vision: artificial horizon, alrspeed indicator,
rate—-of~-climb indicator, altimeter, TTIK directional gyro,
APE~5 automatic radio compass, and CH-48 ILS indicator.

Note: After the £inal approach and up %o the landing
the zircraft commander himself should shift the
engines control levers and maintain the required
airspeed by changing the number of T DI

55, After the aircraft has been aligned on the runway
i+ is necessary to set the engines speed’ of 3400 = 3600 TeDPele
and extend the flaps by 20° when flyingstralght and level.
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The co-pilot extends the flaps in two stages (vy 50 and up o

200) upon the aircraft commander's command “TFlaps down bY 20%4,
Daring the flaps extension by 5° one should make sure oI

synchronized motion of the flaps of both wings through the

aircraf’ behaviour, and, having got the aerial gunner‘s report:

#Starboard and port flaps are going down®, extend the flaps

up to 20°,

WARNING: If during the flaps extension the lateral
valance of the aircraft is broken, the air—
craft commander should immediately discontinue
their extension by the order: "5top flaps
extension®, report the case ©o the £light
control officer and act according to his
directions.

Insignificant diving moment (the aircraft lowers the

nosec) eappears during the flaps extension., During the flaps

sxtension procedure and descent after the final approach the
aipreraft commander must balance the aircraft by the elevator
trim tab so that there should be no load on the control
colurn from the elevator.

After the flaps have been extended by 20° and the air-
craft has been balanced by the elevator trim tab, he should
cortinue level flight (the airspeed during this will
graduaily decrease). At an IAS o 340 km/hr the flaps should
be oxtended by 35° (upon the aircraft commander's order to
the co-pilot: "Plaps down DY 350") and simultaneously start
descending at a vertical speced of 2 ~ 4 metres per second.
Wnan flying under these conditions after the flaps extension
by 3509 it is necessary to balance the aircraft by the elevat-
or trim tab again.

56, During and after the flaps extension Dby 35° the
airspeed must gradually decrease and be equal to 300 km/hr
when passing cver the IMPK outer homing beacon, and 290 =
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280 km/hr when passing over the BIOPM inner heming beacon,
and 270 - 280 km/hr before starting to level-off.

57. The aircraft is stable during descent. While descend-
ing avoid unnecessary movements of the controls as it
results in the aircraft swinging and makes its control dif-
ficult.

58, The aircraft alignment on the runway centre line
should be made more accurate immediately after the recovery
from the final turn. Correction turns will be made with a
5 - 8° bank.

59, The aircraft navigator will watch +he altitude and
speed of flight and,if they deviate from the prescribed
values, report it to the aircraft commander. The TPM  outer
homing radio marker beacon will be passed at altitudes of
000 - 200 metres and the BIPM inner homing radio marker
beacon at altitude of 80 - 70 metres.

60. The Ty-16 eaircraf® glide patihh 18 gentle. Having
passed over the IMPM cuter homing radio marker beacon set
the rate of descent of 3 - I metres per second bY¥ the rate-
of-climb indicator. The loads, which appear on the control
column, should be removed by the elevator trim tab.

Having passed over the BIPM inner homing radio marker
beacon at altitudes of 80 - 70 metres, specify the judge-
ment and proceed 1o smooth decrease of the engines speed
so as the airspeed by the beginning cf levelling off is
270 -~ 280 km/hr and the engines control 1levers before the
beginning of levelling~off are not fully shifted to the slow
running reste

61. If the glide path is maintained correctly, the peint
of the beginning of levelling~off must be planned at a
distance of 150 - 200 metres Trom the beginning 0of the run-
WaY

62, Taking the aireraft actual landing weilght into
account, before levelling-off make sure once more that
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the speed of flight equals 270 - 280 km/hr. Increase of the
above mentioned speed by 10 - 20 km/hr results in marked
jnerease of levelling—off and flosting distance. But the
decrease of airspeed below 270 km/hr during descent resulis
in sharp coming down and premature touchdovn of the aircraft,
1T IS STRICTLY FORBIDDEN TO DOSCEND AT A SPEED LOWER THAN
270 km/hr.

nefore levelling—off pay attention to correct position
of the feet on the pedals. Position of the feet on the pedals
veing wrong (the feet are on the upper parts of the pedals),
jnvoluntary braking of the wheels may happen before touch=-
down when the pedal is pressed to compensate for drift.

63. Begin levelling—off at an altitude of & - 10 metres.
RBefore levelling—off smoothly throttle down the engines to
the "Slow running® rest. Having set the engine-control levers
to the slow running rests, the aircraft commander will order
the co-plilot: "Keep rep.m. . The co-pilot must reply: "Keep-
ing r.p.m." and keep the throttle levers in the extreme Trear
position up to the end of the aircraft landing run., IT IS
FORRBIDDEN TO SET THE ENCINE-CONTROL LEVERS TO THE SLOW
RUNNING RESTS AT HIGHER ALTITUDE, as 1t may result in-the
loss of airspeed, errors in judgement, and pancake landing.

Throttling of the engines does not result in marked
change of the longitudinal balancing of the aircraft, «nd it
therciore does not require a2dditional deflection ~T the
elevater trim tab.

Complete levelling-off at an altitude of flcating of
1 cr 0.5 m.

To avoid ballooning at the end of levelling—-off fix
the airecraft at the given altitude.

64, Tloating should be made with gradual descent in such
a way that the main undercarriage wheels touchdown softly
when the control column is smoothly pulled a bit back. Touch-
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down speed eguals 220 - 235 km/hr depending on the aircraft
gross weight pefore landing.

After the touchdown it is necessaly +to check the motion
of the control column, as 2% even negligible pulling of the
control column the aircraft will quit the grouhd. I7 the air-
craft clears the ground after the touchdown, it is necegsary
to pay attention to the fact that the brake pedals of bvoth
pilots are not pressed because pressing of the pedals in
the air will result in destruction of the wheels after touch-
down.

WARNING: IT TS STRICTLY FORBIDDEN:

- to0 land on the ground before the beginning
of the runway;

- to correct overshoot by landing at higheX
speed (by pushing the control column during
floating);

~ to push the brake pedals before the alr-
craft touchdown because the wheels will be
praked (even with the automatic brake control
unit switched on) and this will lead to destruc-—
tion of the Whgels after touchdown.

65. Braking of the Ty-lé, siperaft during the landing
run should be made in all cases (except for landing at cross-
wind velocity higher than 5 m/sec,) in the following way.

5 - 3 seconds after touchdown when the aircrsft is on
two points, begln braking the wheels by fully pressing the
brake pedals (automatic brake control units must operate).

At this the nosewheel tends <o lower, and it should be
smoothly and gradually lowered on the runway giving a support
by means of the control column. As the alrcraft begins
npodding®, which occurs at the end of the landing run at low
speeds, it 1s necessaly to somewhat reduce pressure in the
brakes to the value which ensures ceasing of the longitudinal
swinging.
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If the velocity of crosswind is higher than 5 metres per
second, it is necessary to brake the aircraft after touchdown
in the following way.

The touchdown speed should be equal to 220 - 235 km/hr
(depending on the gross weight). To reduce the aircraft turn
caused by the crosswind, force the nosewheel smoothly down.
It is necessary to begin braking 2 - 3 seconds after touch-
down 1rrespective of the fact whether the nosewheel is up or
down. Depending on the crosswind velocity it is necessary to
bracke the wheels of the undercarriage bogie opposite to the
turn more vigorously.

At strong crosswind simultaneous braking of the wheels
of both bogiles requires great practical experience and is
not always a success; to prevent the alrcraft from turning
it 1s necessary to brake the wheels of one bogile only. There-
fore at crosswind the length of landing run increases and,
if the drag chutes are not used, it may reach as much as
2500 metres.

To reduce the length of the landing run at the cross-
wind velocity of more than 8 metres per second 1t is necessary
to reiease the drag chutes after touchdown and perform the
whole landing run with the drag chutes cut.

66. At the end of the landing run, switch on the nose-
wheel steering mechanism and, using the aircraft run inertia,
turn at safe speed (10 - 15 km/hr) to taxiing along the taxi-
way or to the aircraft parking area.

67. If the main brakes fail, report the case to the flight
control officer, release the drag chutes after touchdown, and
apply the emergency brakes. For this purpose pull the emergency
brakes levers moothly and simultaneously and stop the engines
if necessary. When applying the emergency brake do not brake
sharply to avoid destruction of the tyres and after the
emergency brakes levers have been smoothly pulled, do not
release them, because the movement of the
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levers forward and backward results in rapid pressure release
from the emergency hydraulic accunulator. Ls the speed during
the landing run decreases,the levers of the emergency brakes
should be pulled harder. At the end of the landing run at
safe speed (10 - 15 km/hr) turn to the taxivay: drop the drag
chutes, stop the aircraft, and cut the engines out (if they
were not cut out before). .

68, The landing characteristics of the Ty-16 aircraft
under standard weather conditions in s4ill air are given in
Table 1.

To caleculate the length of the landing run use the chart
shown in Fig.9.

Table 1

Landing Characteristics of 1—16 pircraft
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69, safe go—around of the siveraft with a gross weight
of up to 55 tons with the undercarriage down and the flape cxten-
ied by 35° is ensured from an altitude of not less than
50 metres,
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Having decided to go-around the aircraft commander
should:

- war -~ the crew by the order: nGo~aroundy;

- increase the engines speed up to the maximum rating
without changing the rate of descent;

~ report hig decision over the radio to the flight
control officer;

- pring the aircrait to level f1ight as the airspeed
becomes equal to 300 ~ 310 km/hr and to climb at an airspeed
of 330 - 340 km/hr;

- petract the flaps and, if necessary, the undercarriage
at an altitude of not less than 100 metres and at an airspeed
of 330 - 340 km/hr; the flaps should be retracted by pulses
in two stages: by 50 and fully; the load which appears on
the control column should be removed by means of the elevator
trim tab;

~ increase the speed of flight up to 370 - 380 km/hr
versus the aircraff‘gross weight, after that climb to an
altitude of 400 metres and repeat the landing approach.

Extension of theundercarrilage (if it was retracted) is
to0 be done in usual manner.

i s o o - -

70. When approaching for landing at crosswind it is
nacegsary to compensate for the aireraft drift by introduc-
ing the required angle of advance into the aircraft headinge.
Before +the touchdown it is necessary 1o apply the pedal which
corresponds to the direction of drif+t, turning the aircraft
along the axis of the runwvay.

To maintain the heading after touchdown in the first
half of the landing run it is necessary to use the rudder
simultaneously with braking.
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VARNING: 1. Vhen landing at crosswind, an accurate
approach of the alrcraft to the ground and
smooth touchdown are obligatory. High

? levelling-off and rough touchdown are not
allowed in +this case.
2. Landing at a crosswind velocity in excess
of 12 metres per seccond (at 90° +to the run-
way ) is made as an exceptiomn.
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71. The drag chutes must be used during landing in the
following cases:
' - when landing on the runway, the length ~f which is
limited;
- when the brakes fall to operate;
- when landing at the crosswind velocity in excess of
8 metres per second and at an angle exceeding 7003
- when the aircraft is runniﬁg ~ff the runway;
~ when landing on wet runweay;
- when landing on ground;
~ when landing with the unserviceable flaps extension
f system;
~ in other cases upon the aircraf’ commandert's decision
when i+t is necessary to reduce the length of the landing run.
Tt is allowed to release drag chutes for the purpose of
training the pilots in the performance of landing run with
released drag chutes.
72. The drag chutes will be released immediately after
the touchdown irrespective of the fact whether +the nosewheel

is up or down.

Notes: 1. Strength of the drag chutes made of capron
fobric of NT-16 type ( MT~-2923-53, series 2)
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ensures the possibility of thelr release at
any stage of the aircraft landing run up to
an IAS of 270 km/hr.

2, If the aircraft is equipped with_the drag
chutes made of cotton fabric ([IT-3033-53),
it is allowed to release them in all cases
at a speed of not more than 210 km/hr. When
the chutes are released with the nosewheel
up, the aircraft lowers the nose vigorously,
which can be compensated rather effectively
by pulling the control column.

To release the drag chutes, push the RELEASE button.
73, The drag chutes should be dropped at the end of the
landing run or after taxiing off the runway.

D A e e S S AT gy S G G O Sy S s B b o

74, When Tlying to the zone for training in flight
technique, the take-off is performed in the same way as
during pattern flying.

After the aircraft take-off,at an altitude of 5 -

10 metres,brake the wheels of the undercarriage and order
the co-pilot: "Retract undercarriagef. An‘airspeed of

370 - 380 km/hr reached, one sets the engines speed at
4100 r.p.m. The IAS should not exceed 400 km/hr until the
undercarriage has been retracted completely.

WARNING: It is strictly forbidden to brake the wheels
during the undercarriage retraction.

Upon receiving the order: Retract undercarriage,
the co=-pilot should make sure that the handwheel of the
nosewheel steering mechanism is in the neutral position and
the button to switch i+ on is fully depressed and locked;
open the cap of the main cock of retraction and extension of
the undercarriage, make sure that the big and small buttons
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~f the undercarriage sxtensirn are in the apper initial
position and a lock is fit under the small button; Tremove
the lock from under the RETRACTION button. fully push the
button and turn it clockwise to the limit stop, after that
releass it. The button must get checked (locked) in the
depressed pcsition by itself.

Note: If the system of the undercarriage retraction and
sxtension cperatss normally, the pressure in the
main hydrauvlic system, read by the UNDERCARRIAGE —
BOMB BAY pressure Zauge; must be equal to 146 -
157 kg/cm2a After the RETRACTION patton has been
pushed, all three green lightsg jndicating the
extended position cf the undercarriage; must g0
cut, pressure in the system must first drop
tz 70 - 100 kg/ong and then, as the undercarriage
is being retracted; the pressure must begin grow-
ing. Ahs scon as all three r=d lights, indicating
the retracted positicn cf the undercarriages &C
¢n, the pressure must sharply increase to the
maximum velue of 146 - 157 kg/om”.

After the last red light starts §hining keep the sy stem
under the pressure of 146 - 157 kg/cmZ during 5 seconds
and then turn the RETRACTION buttrn anti-clcekwise 0 the
rest and release 14, The button must pop out (come out) to
‘its initial upper position. Make sure that the buttons of
the main cock of the undercarriage are in their initial
(upper) position ard 21l 3 red warning 1lights of the retracted
pcsition ~f thes undercarriage are shining.,

75, At an altitude of 100 - 150 metres, upon the ailr-
craft commander's order the cc-pilet will retract the
flaps in twe stages: by 5° and 15°.

The aerial gunner reports the complete retraction cf
the undercarriage and £laps to the aircraft commandels.




76. Training flights to zone should te performed at
altitudes cf 5000 -~ 8000 metres.

Climb to_Pregeribed altitude of Flisht

77. To obtain the best rate of climb,; the climb should
be performed at the normal engines rating (4350 r.p.m.).

78, For all aircraft gross weights (maximum take-off
welght of 75.8 tons inclusive) the olimb should be made at
constant IAS ecual to 570 km/hr up to ar zltitude of
7000 metres. During further climb Ii8 will be reduced by
20 km/hr every 1000 metres.

Nctes At the normal engines rating the gas temperature
must not exceed 610°C when the air is not bled
intc the wing de~icing system and 620°C when the
alr is bled.

Table 2

e S . . Y . o S B W ot T3 S L au S g S S S S T o T Y D . O W W P TSy YRS SN st P s Bt st el b it o i e

o — - S i s T gy B S0, R o R Uit IO S Pt S Il S D O Mt Bt e ey YD (e B (S i W Q) e bt S G WS M S o S i p S

i Vertical speed of Time for c¢limb ; Optimum climbing
Alti-] climb (standard), (stardard); % speed,
| /s , | ,
tude, m/sec. min. | km/hr
m, ' Gross | GToss . Gross | Gross | Gross Cress
i weight weight | weight | weight | weight | weight
| 59 t. 72 t. . 59 t. 72 k. 59 t. 72 t.

1 2 3 I s 6 7
] ? ‘

0 i 20.2 6.0 |0 c . 570 590
1000 ; 18.8 14,9 | 0.9 1.1 562 578
2000 | 17.4 13.7 1.8 2.2 | 553 567
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c
1 2 3 o4, 56 7
i i |
3000 +16.0 12.5 E 2.8 3.5 f 543 556
4000 | 14.7 11.3 3.8 5.0 ' 533 Skl
5000 | 13.3 | 10.1 | 5.0 6.5 | 523 533
6000 12,0 | 9.0 6.2 8.2 | 512 522
7000 | 10.6 7.8 7.8 10.2 500 511
8000 9.2 6.6 9.4 | 12,6 480 500
9000 7.9 | 5.4 11,3 15.5 | 470 486
10,000 | 6.5 | 4.2 | 13.6 18.8 454 464
11,000 | 5.2 | 3.0 16.5 23.5 | 432 | 430
12,000 | 3.0 | - - 21.0 - 401 380
12,100 | = 0.5 - 355 - 365
13,200 = 0.5 - 32,5 - 355 -

Note: The time required for aircraft take—off and
acceleration to the optimum climbing speed (equal
to 2 miputes on the average) is not taken into

account in the Table.,

At an altitude of 2000 metres the alreraft commander
will order the co-pilet and the radio-—gunner: “teal the
cabins®.

The cabins will be sealed and cxygen will be consumed
as reccmmended in Section "High Altitude Flightst.

™ o . “$OTTA e S N SR L= - A T N - - v
Execution of Mission in Advanced lanceuvres sone

79, After the prescribed altitude has been gained,
bring the aircraft to level flight and balance it by the
trim tabs at a prescribed speed of flight.

During turns and banked turns the aircraft is stable
within %he authorized limits up to M=0.87.

At altitudes below £000 metres steeply-banked turns
with 45° bank should be performed at IAS of 500 -~ 550 kn/hr,
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and shallow turns with a bank »f up to 307 at IAS of 450 -
500 km/hr.

Permissible lcad factcrs and angles cof bank during
execution of banked turns versus altitude of flight, airspeed,
and gross welght will be determined by means of the charts
given in the Appendix tc the present Instructions.

Enter a banked turn and recover from it at all speeds
(up to I=0.9) by coordinated deflecticn of the ailercns and
rudder.

At an altitude of 10,000 metres the banked turns will
be performed at IAS of 400 - 450 km/hr with a bank not in
excess of 30°,

As the altitude of flight increases one should be more
careful in creating the load factcr during banked turns and
turns, because sharp overpulling of the elevator and creation
of load factors in excess of the permissible ones result in
vibration and stalling of the wing.

Tfurns and banked turns at altitudes above 11,000 metres
should be performed with a bank of nct more than 20° and at
Ma = 0.74 - 0.75 or at IAS of not lower than 380 km/hr.

It is not rscommended to perfrorm turns and banked turns
at these altitudes at lower speeds, because errors in the alr-
craft control are possible; this may result in vibration anad
stalling <f the wing due to small range of speeds and decrease
of the aircraft stability reserve relative tc load factor.

When performing steeply-banked turns do not let the air-
craft lcwer its nose, because it is difficult to correct this
error due to great loads created by the rudder. I the alr-
craft has lowered the nose, it is necessary to recover the
aircraft from the bank, to establish level flight, and to
enter the banked turn again.

"It is strictly forbidden tc simultaneously eliminate the
bank and lead the aircraft out from descent because the air-
craft may stall.
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80. The spiral will be performed with the bank of 25 - 30°
at TAS cof 450 - 500 km/hr.

CHECKING OPERATION OF AIRCRAFT BQUIPMENT IN FLIGHT

81. The co-pilot must:

- help the aircraft commander tc control the aircraft
(by his permission) during execution of the migssion; at the
some time he must check by the instruments the fuel pressure,
0il pressure, oll temperature in the engines; check fuel
consumption from the groups of fuel tarks by means of the
fuel quantity gauges, check total fuel remaining, compare the
1atter with the readings of the fuel quantity gauges and
report 1t to the alrcraft commander;

Note: When using the readings of the fuel quantity gauges,
take into account the fact that a fuel quantity
gauge indicates the fuel consumption cnly in that
case when the engine is fed with fuel passing
through the transmitter of the giver fuel quan-
tity gauge.

Por example, if there is fuel leakage (tank
leakage) or a fuel bocster pump is out cof crder,
the fuel quantity gauge cf the engine with leak-
ing tanks or failed boogter pump will not indicate
corrcctly the fuel remaining. If, for example,
the starboard engine is fed through the cross-
feed valve from the tank groups of the port
ergine (when the port engine does not operate),
the fuel guantity gauge of the port engine will
not indicate any consumption desplte the decrease
of fuel in the tanks of the port engine. The
starboard engine fuel guantlty gauge in this
case will also wrongly indicate the fuel remain-
ing because fuel from the tank groups of beth-

~engines flows through its transmitter.
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In these cases the fuel remaining should be
“checked by means of the fuel quantity gauges only,

~ check functioning of the cabin high altitude equipment
by the readings of the air flowmeter (normal air consumption
must equal 7 - 9 units), by the readings of the cabin alti-
tude and pressure differential gauge (maximum permissible
pressure differential is 0.4 kg/cmz), and by the reading of
the air low pressure gauge on the hatch sealing panel (the
pressure gauge must read the pressure of 3.8 = 4.5 kg/cmz);
if the pressure differential increases (above 0.43 kg/cm Y
it is necessary to reduce it by turning the control handwheel
of the KK cabin combined pressure valve to the right; if
during this there is pressure fluctuation painfully felt by
the crew members, cr if the pressure does not drop while the
handwheel of the KKI pressure valve is being vigorously
rotated and continues to grow, it is necessary to change
over to the combat pressure rating by setting the API-54
selector switch at COMBAT; if after changing over to the
combat rating the pressure still continues to grow above
0,43, it is necessary to report it to the aircraft commander

and make an emergency pressure release;

Note: If pressure in the cabin drops below the pres-—
crived value the warning horn is switched on

autonatically.

~ check functioning of the oxygen ecuipment.

82. Functioning cf the high altitude equipment in the
rear csbin is checked by the radlo-gunner. Hz must continu-~
ously watch proper operation of the high altitude ecuipment
and immediately report all troubles to the aircraft com-

mander.

Stopping_and Starting Engine_in Mlight

et P s e wce sess e e i T e

83, Stopping one c¢f the engines for training purpcses
is allowed in the training zone at an altitude of 6000 -

a
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8000 metres. To stop an engine it is necessary to set the
throttle lever of the engine tc be stopped at 2500 - 3500 r.p.m.
and run the engine at this rating for not l=ss than a minute,
after that shift the throttle lever +to the STOP position up
to the rest.

84, In emergency cases, 1f an urgent stopping of an
engine is necessary, the throttle lever shculd quickly be
shifted from its initial positi-n to the STOP position, the
master selector switch should be switched off, and the fuel
shut-off valve of the engire to be stopped should be closed.

The emergency cases include:

~ appearance of intensive vibration c¢f an engine;

~ excessive and sharp gas temperature rise (above the
permissible 1imit) after the turbine;

~ sharp oil pressure drop (below the permissible limit)
at the inlet to the engine;

- appearance of fire.

85, If an engine stops spontaneously in flight or after
1% has been stopped Tor training purposes, as well as in all
other cases cf engine stoppfhg in flight when stopping is not
due to engine trouble, the engine should be started in flight
as follows:

) ~ immediately after the engine stopping the throttle
 lever of the stopped engine should be shifted t° the 3TOP
position (if the throttle lever is not ip the STOP position,
the engine will be overfed with fuel and the starting may
fail; in this case it is necessary with the threttle lever
in the STOP position to scavenge the engine; using autcrota-
tion); ’

~ the engine should be started in flight at an altitude
sf not lower than 7500 metres at IAS of 400 - 500 km/hr and
the corresponding tc this speed the autcrotation speed of
the engine of not less than 900 T.p.m.

Limitations in gas temperature after the turbine and-
0il pressure in the engine during the in-flight starting of
the engine are the same as during starting the engine on
- the ground.,
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The engine will be started in flilght in the following
sequence:

- open the fuel shut-off valve (if it was closed) and
make sure that the master power supply switch is onj

- make sure that the engine-control lever is in the STOP
position, and switch on the automatic fuel control (if it was
switched off);

~ make sure(it concerns the navigator) that the starting
circuit breakers (the second row from the bottom on the left-
hand circult breakers panel) are on;

- push the IN-PLIGHT STARTING button and keep 1t pushed;

- after 6 or 8 geconds after the IN-FLIGHT STARTING
button has been pushed, energetically set the engine~control
lever to the slow rumning rest and check the lncrease in the

engine speed.

If the engine speed increases steady and energetically,
release the IN-FLIGHT STARTING button. ‘

If increase cf the engine speed is delayed within 1300 -~
2100 T.p.ms, it is necessary to shift the throttle lever
slightly backward and after the speed begins increasing
energetically, set it cn the transient slow running rest
again and release the IN-FLIGHT STARTING button.

Ppansition of the engine +to the rating required fecr
the flight shculd be made not earlier than one minute after
the engine has developed the slow running speed;

- if the enginc speed does not increase during 60 seconds
since the IN-FLICHT STARTING button has been pushed, the
engine starting should be discontinued, for this purpcss it
is necessary to release the IN-FLIGHT STARTING butten and set
the throttle lever of the engine tc be started in the STOE
poliltion.

Before the second.attampt to start the engine is made,
it is necessary to scavenge the engine at the autorotation
rating for not less than 2 -~ 3 minutes and in such a way that
there should not be any jettison of fuel from the jet mnozzle.




Noteg: 1. When starting the engine 1 flight it 1s strictly
forhbidden to push the START button on the panel

o cround engines storting.

2. Te meximum speed should be developed for not
iesg than 3 minutes since the slow running
speed has been reached.

. I? 4wo attempts to start the engire have failed,

(S

it is necesgary to increase the autorotation
specd or decrease the altitude of flight before

the next starting.
Degcent

86. Descent Trom hizh altitudes (up to the service cell-
ing) should be perfermed with the throttled down engines
(the throttle levers being positioned at the slow running
rests).

As the aircraft descends,the engines speed, with the
throttle levers positioned at the slow running rests, decreases
and at an altitude of 500 metres the engine speed will be
equal to about 2000 —.p.m.

Stable operation of the engines during descent from high
altitude (above 10,000 metres) 1s ensured if fuel pressure
before the injectors is not lower than 9 - 10 kg/cmg,

WARNING: WIDBN THROTTLING DOWHN THD ENGINES SEE TC IT THAT
THS THROTTLE LEVERS ARE NOT POSITIONED AFTER
THTH SLOW RUNIING TRANSIENT STOPS AS IT MAY
RESULT IN THE ENGINIS STOPPING.

87. Good longitudinal controllability of the aircraft
when flying at great lMach numbers (up to M = 0.9) makes 1t
nossible to descend at high vertical spoeds (up to 25 -

30 metres per second).
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The optimum average 145 of f1light when descernding from high
altitudes ecuals 500 km/hr. At this speed the longest distance
of glide with the lowest fuel consumption is achieved.

88, The undercarriage will be extended on the downwind
leg at an altitude of 400 metres. To extend the undercarriag
the aircraft commander will reduce IAS up to 380 - 400 km/hr
and after that order the co-pilot: “Undercarriage down'.

Having got the command the co-pilnt will make sure that
the pressure in the main hydraulic system eguals 1406 - 157 kg/cm2
(as read off the pressure gauge UNDERCARRIAGE - BOMB BAY ).

Open the cap of the main cock for the undercarriage ret-
raction and extension and make sure that the RETRACTION button
is in the extreme upper position and put the lock under 1t.
Push smoothly the smaller button (Withouﬁ shifting the big
one) and keep it in this position for 2 - 5 seconds until
the pressure in the system is 146 - 157 kg/cmg, then, pushing
the smaller button, fully depress the big button and turn it
clockwise to the stop, after that release both buttons,

During this the smaller button must return to 1ts upper
initial position and the big button must remain fixed in the
depressed position.

Make sure +that the smaller button has returned to 1ts
initial position and put the lock under it.

Notes: 1. If the smaller button does nct return to its
upper initial pesition, it is necessary to pull
it out by force.

2, It is necessary to takc the required precaution
measures while putting the lock under the
smaller button in order nct to push the
smaller button and pay attenticn to the
correct fitting of the lock, It is strictly
forbidden to put the lock on the top of the
smaller button, beccause the smaller button will
be pushed when the cap is being clcsed and it

will lead tc retraction of +the undercarriage.
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3. The system of the underoarriage‘retraction and
extensior operating normally, the pressure in
the main hydrsulic system, read by the UNDER-
CARRIAGE - BOMB BAY pressure gauge, must be
equal to 146 - 157 kg/cm2a

4, During extension of the undercarriage the lock
from under the smaller button nmust be removed,
because it is impossible to push the smaller
button if the lock is not removed and extension
of the undercarriage without counterpressure
will be accompanied with an impact to the
joirnts.

After the big Dbutton has been locked and the smaller
vutton veturned to its initial positicn, the red lights
indicating the retracted position 6f the undercarriage must
go out, the pressure in the system must f£irst drop to 70 -
100 kg/cm2 and then begin growing. After all the three green
lights indicating the released position of the undercarriage
are on, the pressure in the system must sharply increase up
to +the maximum value of 146 - 157 kg/cmZ.

After the last green light 1s on 1t is necessary to make
sure that the pressure in the hydraulic system equals 146 -
157 kg/cmz, walt for 5 seconds and close the cap of the cock,
leaving the big button fixed in the depressed pesition.

Jote: During landing and taxiing the aircraft the
hydraulic system of the undercarriage control
remains under pressure.

The aircrafi commander makes sure of the undercarriage
extensicn through shining of green warning lights and
throuch the report of the navigatcr-radar cperator that the
mechanical indicators are extended and through the gunner's
report that the main struts are extended.
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After the aircraft has been taxied to the parking aprcen
and the engines have been stecpped (or in the pre-take-off
position, 1if another flight is to be made but taxiing to
parking area and stopping the engines are not to be performed)
the co-pllot must cpen the cap of the main cock for the under-—
carriasge retraction and extension and, without removing the
lock from under the smaller buttcn, release the bilg button of
the undercarriage extension by turning it counter-clockwise
up to the rest (after that the button must return to its
upper initial position), close the cap of the cock and lock
it. :

JARNING: When letting the big button out »f the lock as

well as in 2ll other cases of the undercarriage

Hh

cocks cperation, be careful so as not to push the
smaller button of the undercarriage extensicn, because this
action will result in the undercarriage retraction.

Flying Range_and_ Indurance

89. At the prescribed fuel reserve the range and endur-
ance depend upon altitude and airspeed. With the increase oX
altitude of flight the range and endurance alsc increase.
The maximum endurance of flight at a2ll altitudes is achleved
at 370 - 380 km/hr IAS.

90, The airspeeds which correspond to the longest range

of flight versus flight altitude are given in Table 3.

T able 3
Indicated Airspeeds Corresponding to Minimum Fuel
Consumption per Kilometre

;OEO?OjOlO m;)*o,fo o 318 SO
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Note: When flyling with gross weights frem 75.8 to 70 tons,
14 i1s forbidden to maintain the indicated 1in the
moble airspeeds of 680 km/hr IAS because in this case
the alrspeed limitation at altitudes from 0 to 7000 metres
equalsk§&§_km/hr IAS,

91, The maximum range of flight is achieved when flying
600 - 900 metres locwer than the aircraft service ceiling.

Maximum range flight is performed as follows: after
climbing to the altitude of 10,000 - 11,000 metres, which
depends on the initial gross weight, the aircraft is brought
to level flight at the maximum range rating. IAS at this must
be equal to:

- 500 km/hr for an altitude of 10,000 metres;

- 485 km/hr for an altitude of 10,500 metres;

~ 470 kxm/hr for an altitude of 11,000 metres.

‘These speeds approximately correspond to Mach number =
0475,

The Mach number and true alrspeed (read by the narrow
needle) achieved at the given IAS remain constant during the
whole flight. During this the alrcraft will fly with a graduval
continuous climb due to decrease in the aircraft gross weight
as fuel 1s consumed. The indicated airspeed, as the altitude
is gained, will gradually decreese and at altitudes of
12,800 - 13,200 metres it becomes equal 1o 410 - 390 km/hr.

If the ambient temperature does not change in the course
of flight, the engines speed remains oconstant during the
optimum ceiling flight. If the ambient temperature changes
relative to the initial cne, it is necessary to change the
engines speed: if the temperature increases, it 1s unecessary
to increase the engines speed approximately by 40 r.pe.ns for
every 5°C of the ambient temperature rise; but not more than
4250 r.p.m., if the temperature decreases, the engines speed

should be reduced by 40 r,p.ms for every 5°¢ of the tempera~
ture decrease.




92, If i+ is impossible to determine the change in the
ambient temperature in the course cf £1iszh+t, the correct
maintenance of the flight conditions should be checked by the
altitude of flights; if the aircraft does not gain altitude in
accordance with the estimated vertical speed or the profile
of flight plotted on the engineer-navigator chart, the englnes
speed should be somewhat increased; if the alrcraft galns
altitude faster than it is required by the chart, the engines
speed should be somewhat reduced. During this the 2ltitude of
flight over the target and the final altitude of flight must
correspond to the estimated values. When flying at the
optimum ceiling profile, the Ty-16 aircraft must gain 450 ~
500 metres of altitude per hour.

93. An optimum ceiling flight can ve performed with the
A[=5-2M automatic pilot switched on. In this case the alti-
tude of aircraft flight is controlled with the help of the
PC=5 formation stick.

From the point of view of the aircraft control the
optimum ceiling flight does not practically differ from the
flight at constant altitude; the engines speed 1s within
4LOOO - 4100 r.p.m. Versus the ambient air témperature.

94, When flying for maX. range, after paseing the initial
point of route,. the co-pilot will switch on neutral gas 0¥
setting the NEUTRAL GAS switch, mounted on the pilots' upper
electric panel, into the ON position.

Switching on of the neutral gas system creats anti-fire(
safety due to concentration ot 002 vapour in the space above
fuel in the fuel tanks.

95, To determine in flight the changed range when the
conditions of flight have changed 1% is necessary to use the
nomogram and the chart shown in Pigs 10 and 11.
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If the conditions of flight (altitude, alrspeed, gross
welght) have changed as compared to the prescribed values,
put the aircraft sercdynamic characteristics have not changed,
one should use the nomogram based on the chart of relative
fuel consumption per kilometTe in order to determine the
range and endurance of flight on board the sircraft under
these changed conditions.
The procedure for determining the fuel consumption per
kilometre and the flying range is shown in Pig.l0.

1 airoralt, hevodymenic Crevacteriotics Beve (S

If the aircraft aserodynamic characteristics have changed
(the bomb bay doors have failed to close, the aircraft
surﬁaoes;mxzdamaged, etc.) the approximate calculation of
range and endurance of flight should be made according to
fuel consumption per hour. To this end, for the known condl-
tions of Tlight (altitude, airspeed, and engines speed) it.1s
necessary to determine ruel consumpbtion per hour for two
engines by means of the chart (see Fig.11).

Py the fuel remaining Wlevel £1ight and fuel consumption
per hour ¢ determine endurance and range using the formulas:

where V is true air speed in kilometres per hour.

It should be taken into account that the accuracy of
this calculation will depend on the amount of deviation of

the ambient temperature from the standard values. If devia-

" " . o _ 40 _ 40
tion of the ambient temperature &8t = T standard 1 setual
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is known, the corrected value of fuel consumption per hour
can approximately be determined by the formula:
o 6t°

Q 4 )

A ’-:Q <1|
corrected to N 2730

where Q 1s fuel consumption peT houxr determined by means of
‘ the chart;
+° is the gtandard temperature of the ambient air at
the altitude.

1+ is possible to consider approximately that in winter
at medium and high altitudes the temperature of the ambient
sir is lower than the <tandard temperature DY 3 - 4 (by 10°¢).
consequently in winter it 1is necessary to increase fuel
consumption per hour vy 6 - 8% at the same englnes gpeed, and,
on the contrary, in summer the temperature of the ambient air
ig higher than the standard temperature by approximately
the same value. consequently; fuel nonsumption per hour,
obtained from the chart, should be decreased by 6 — 87

s - —-.—4—.—.‘—-——---.—-—._— o a i

96, While preparing for high-altitude £1ight it 1is
necessary 1o thoroughly cnecy serviceabllity of +the hizh
altitude and OXYy&en equipment.

The co-pilot and the radio—gunner will check:

~ position of +the API-S54 function switch: the switch
mist be in the NORMAL position;

- position of the control handwheel of the KKI cabin
combined pressure valve and the emergency pressure drop
putton: the handwheel must fully be turned oounter—clockwise
to the rest to the pressure differential in the cabin equal
to O.h4 kg/omz, locked, and sealed, the amergency pressure
drop buttons must be depressed asompletelys
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~ position of the low-altitude ventilation baffle plate
in +the Ffront cabin and the cabin low-altitude ventilation cock
in the rear cabin: the bvaffle plate of the rront cabin ventila-
tion and the cock in the rear cabin must be in the CLOSED
position. ‘

The aircraft commander ond the gunner will check the
position of the emergency pressure drop button on their control
panels; the buttons must fully be pulled upe

97. Before taxling out 1o the take—off position, on the
aireraft commanderts order: woabin supercharge ONY, the fol-
lowing will be dones

— the co-pilot will open the shut—off valve of the air
mains (the pressure read by the low pressure gauge must be
equal to 3.8 - 45 kg/omg, open the shut=off valves of cabins
pressurization from the starboard and port ensgines;

-~ the co-pilet and the rodio-gunner will open the manual

regulator of the air supply for cabins pressurization with a
smooth motion of the control so that the sir consumption at
sipst should not exceed & -~ 7 uits. During this the YBIA
cabin altitude and pressule differential gauge must not read
pressure drop both on the ground and up to an altitude of
5000 metres. Presence of pressure differential in the cabin
on the ground and Up to.an altitude of 2000 metres indicates
that the APJ~54 or APTI-50 automatic cabin-pressure regulators
are unserviceables The baffle plates of the by-pass valves
of the turbo-coolers will be set to the COLD position if
the temperature of the ambient air near the ground 1is high
(in summer ) and to the HOT position, if the ambient tempera-
ture near the ground is low, and hold them in this position
for 30 - 45 seconds, after that release them and make sure
that the selector switch has returned to its neutral position.
08, All the crew members, pefore taxiing out from the
parking place,; cn the alrcraft commanderts order should:
- open the KB-5 ozygen shut—-off valve at the inlet
to the Kl-24M oxygen regulator; ‘
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- check adjustment of oxygen masks and praoeed to breathe
oxygen; check girtightness of adjustment DY twisting the
corrugated hose; if inhalation is impossible, the mask 1s
adjusted properly;

- check +the position of the air-dilution switches and
the emergency oxygen supply cock of the KI-24M oxygen regulat-
sr and the position of the nxcessive pressure knob on the
K-24M oxygen regulator; during normal operation of the oxygen
regulatdf (irrespective of £1ight altitude), the air-dilution
switch must be in the 100% position; the emergency Oxygen
supply cock in the CLOSED position, and the excessive pressure
knob must fully be turned to the right. |

WARNING: If 1t is necessary to take the mask off the face
on the ground »r in the air when the oxygen
shut-off valve is open; one must make a vigorous
exhalation into the mask in order to stoD oxygen

outflow into the aircraft cabin through the maske

99, After the take-off, at an sltitude of 2000 metres;
upon the aircraft commander’s order: "Seal the cabins® it 1s
necessary: ,

~ for the co-pilot, to open the valve of air supply to
the sealing rubber bladders of the hatches end check pressure
1 the alr mains by means of the pressure gauges

- for the co-pilot and the radio-gunner; tn set the
control selector switch of the turbo-cooler by-pass baffle
plates to the AUTO position.

If hy setting the selector switch to the AUTO position,
the required temperature in the cabins is not pravided, it
i1s necessary to set the selector switch to the COLD or HOT
position (depending on the required temperature) and keep 1t
in this positicn for 3 - 5 seconds, after that release 1t
and walt until the recuired temperature 1s reached; if neces=
sary, this procedure should be repeated several times until
the'required temperature is attained.
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If temperature in the cabins is high and dees not drop

when the turbo-cooler switch is set to the COLD position, it

is allowed to reduce the

anmount of

air supply into the

cabins till the prescribed pressure differential remains
stable (Tables 4 and 5).

Pable

4

- Pressure Differential and Pressure Cabin Altitude Versus

Plisht Altitude (under Norm

!

al Presgure Conditions)

Tlight | Pressure o 14 - PressurgCabin
a1ti- |difzeren- (02037 FLIShE girfe- |altitude,
NoJ  tude, | tial (bet- 177 s tuae ' rential| m.
M. ween embi-~ " WY fL T ! (bet-
ent air ¢ i * ween
and cabin), | ambient
kg/cm ; 2ir and
| cabin),
; kg/cm
by py YBOL vy YBHZ}K by vy YBIT |by YBIT
alti- cabin gauge | alti- cabin gauge
! meter |altitude | meter | alti-
| and pres~ | /| tude
K sure dif- | ; and
E ferential i pressure
? gauge : diffe-
| § rential
f gauge |
1 . 1000 0 1000 9 9000 0.4 13000
2 ¢ 2000 0 2000 |10 110,000 Ouh 3500
3 | 3000 0.0965 2000 |11 111,000 0.4 | 4000
4 ¢+ 4000 0.1825 2000 12 12,000 Oolt 4440
5 . 5000 0.253 12000 |13 {13,000 0.4 48140
6 | 6000 0.33 2000 14 [14,000 Oolt 5180C
7 | 7000 0.393 2000 115 15,000 0.4 | 5440
8 i 8000 04 2480 116 116,000 Osdt 5700
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Table 5

Pressure Differential and Pressure Cabin Altitude Versus

Tlight Altitude (under combat pressure conditions)

iFlight - Pressure dif- | Cabin Flight|Pressure | Cabin
Sltie ? ferential alti- alti- |differen~ | alti-
No«isqs  (between tude, | o, tude, [tlal (bet-| tude,
Cm. ) ambient air m, Y1 ween ambi-| m.
. and cagin), ent alr and
- kg/em cabin)
i kg/cm
]
by by YBIL cabin Dby by by YBIL by YBILA
alti- | altitude and JBII 2lti~ |cabin alti+ gauge
meter gpressure dif- | gauge meter i tude and
. ferential : pressure
| gauge differen-
i tial gauge
|
11 1000 0 1000 91 9000 o 5580
t
2 2000 0 , 2000 10110,000 . 6200
3| 3000 040965 2000 | 11 {11,000 . 6820
41 4000 0.1825 20001 12 12,000 . 7400
51 5000 0.2 1 2560 13113,000 . 7940
6| 6000 ; O.z 34001 14 (14,000 . 8420
7| 7000 | 0.2 4140 15 |15,000 . 8820
8! 8000 | 0.2 4920, 16116,000 . 9200
Note: Permissible deviations of the pressure differential

in the cabins from those mentioned in the Tables
must net exceed +0,02 kg/cm2. Maximum permissible

pressure differential in the cabins equals

0.43 kg/cm2.

In flight the pressure in the cabin is maintained automa-
tically depending upon the altitude of flight.‘Consumption of
the air fed into the cabin must equal 5 - 10 units read by

the flowmeter if the turbo-cooler baffle plate is in the HOT
position, and 2 - 4 units if the baffle plate is in the COLD

position,
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100. The co-pilnt and the radlo-gunner will periodically

check -the readings of the cabin altitude and pressure dif-

ferential gauge. 1T the pressure differential exceeds

0,43 kg/cmz, they must act in accordance with the present

Instructions.,

The emergency pressure release can slso be performed by

the aircraft commander and the gunner by fully pushing the

emergency pres

places.

sure release buttons located at their working

Notes: 1. Pressure release from the pressurized cabins

—— e

can be performed in the Tollowing ways:

- by unsealing the cabins (by bleeding the
sip from the rubber bladders which seal the
hatches; in this case the excessive pressure
will drop in both cabins);

- by opening the KKI cabin combined pres-
sure valve (in this case the excessive pressure
will drop only in that cabin where the KKI
valve is npened);

- by closing the shut-nff valves of the
cabins pressurization from the engines compres-
sors (in thic case the pressure in the cabins
will drop censiderably slower than in the
previous two cases);

- by closing the throttle of the cabin air
supply regulator (the excessive pressure in
the cabin will drop very slowly as compared to
all previous ways of cabin pressure release);

- by emergency Jjettison of hatches covers
vefore ejection (the excessive presSsure will
drnp sharply in that cobin where the hatch
cover was jettisoned); this method will be used
upon the aircraft commander's order in case of
extreme necessity only (when there is no time
to use other methods), because sharp depressu-
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rization may cause the crew members to feel pain
and lead to formation ¢f vapour in the cabin.

o, The method of excessive pressure release from
the cabin will be selected by the aircraft com—
mander depending un the concrete situation in
flight.

3, The following members of the crew have the
possibility to release excessive pressure in
flight:

- the left-seat and right-seat pilets, the
radio-gunner, and the gunner bY opening the KKI
cabin combined pressure valves;

- +the right-seat pilot - by closing the shut-
of{ valves of the system of cabins pressuriza—
tion from the engines compressorss

- the right-seat pilct and the radio-—-gunner
by closing the throttles of the cabin manual air
supply regulator, |

101. Before air combat the cn-pilot and the radio—-gunner
will reduce the excessive pressure to 0.2 kg/om2 by setting
the selector switch of the APTI~-54 automatic pressure regulat-
or in their cabins to the COMBAT position in order to prevent
the crew from harmful effect caused by quick change of pressure
in cace the cabim is hit by cnemy fire, Dmergency Ooxygen
supply of the Kl~24 devices should not Dbe engaged.

102. In all cases the sircraft level f1light 1is permitted
at any rating of the engines but with the following restric-
tions:

- duration nf flight at the maximum engine rating must
not exceed 8 minutes, 1t 1is permitted to repeat the maximum
rating only after 10 minutes of the engine operation at normal
rating or 5 minutes of operation at the rating not exceeding
0.8 of the normal ratings;
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- flight at the ncrmal engine rating must not last longer
than 120 minutes; 1t is permitted to repeat the normal engine
- rating after 10 minutes of the engine operation at the rating

equal to 0.8 of the normal rating;
- duration of flight at the rating equal to 0.8 of the
normal rating is not limited;
- £1light at the engines speed of 3600 — 3900 r.pe.m. 1S
not renommended;'
| - the readings of the engine instruments must not exceed
the limits prescribed by the present Instructions;

WARNING: If the readings of the instruments excerd the
limits in the course of £1ight, it is necessary
to immediately reduce the engine speed and
establish a new rating.

-~ the engine transfer from any intermediate rating to
the maximum rating should be made for not less than 1 -
2 seconds; in this case the restrictinns in relation to
the r.p.m. increase and gas temperature increase after the
turbine are the same &b durirg the ground test of the engine
acceleration; to avoid a possible spontaneous stopping of
both engines at the same time, in all flights at 10,000 metres
and higher, any change in the engines rating will be made in
turn, the rating of one engine will be changed after the
other engine rating has been changed;

- when flying at altitudes higher than 5000 metres at
the maximum rating, the engine speed increase up to
4720 r.p.m. is permitted.

WARNING: 1. To prevent spontaneous stopping of both
engines in flight'due to possible appear-
ance cf surge, the engines speeds will
separately be reduced by the engine—control

levers.
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When surge appears at altitudes lower than
3000 metres, the engine-control lever will
immediately be shifted to the slow running
position and then, after 4 - 5 seconds,
transfer the engine to the required rating
by slowly moving the control lever, During

" this action see that the engine speed

increases smoothly, without stationary r.p.n.
If surge continues, it is necessary to
immediately shift the throttle lever to
the STOP position and immediately start the
engine again. (If surge appears cn the ground.
immediately shift the thrhttle lever to the
STOP positicn).

If surge appears at altitudes higher than
3000 metres, immediately shift the throttle
lever to the STOP position and re-start the
engine at once.,

The flight over, find out the cause of
trouble and remove it.

2. If surge appears when the engine runs
at maximum rating, reduce the engine speed
by the throttle lever until surge disconti-
nues and after the flight f£ind out the cause
07 trouble and remove it.

3, While changing over to normal and
maximum engine ratings after contlnucus opera-
tion of the engines at high altitude wilth
the opened air blow-off band, carefully check
the gas temperature, because in this case
the blow-off band may fail to close due to
freezing of condensate in its control
mechanism, It is strictly forbidden to run
the engines with the opened blow-off bands

at the ratings higher than the normal rating.
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103. Throttling down ¢f the englnes at high altitudes
does not change the amcunt of rressure differential in ‘ae
cabin, which is automatlcally maintained even if one of the
engines stops.

104, The cptimum average IAS of flight to descend from
high altitudes equals 500 km/hr. At this speed the longest
glide distance at the lowest fuel consumption is obtalned.

105. At an altitude of 2000 metres upon the aircraft
commanderts order: "Remove oxygen masks; unseal the cabins'
211 members of the crew will take off oxygen masks and close
the oxygen valves; the co-pilot will clouse the valve of the
hatches sealing.

106. After landing and taxiing to the parking area,
upon the aircraft commander's order: "Stop cabins supercharge®
the co-pilot and the radio-gunner will oclose the manual air
supply regulator in thelr cabins. Besides, the co-pllot closes
the shut-off valves of the cabins supercharge from the port
and starboard engines, opens the window to bleed air
excessive pressure in the cabin snd the radio-gunner pulls
¢dt the emergency pressure release button for this purposSe.

WABNING: It is strictly forbidden to open the entry
hatches of both cabins if there 1s even
insignificant excessive pressure in them, as
it may result in sharp opening of the hatch
and injure people being at the hatch.

--——-——-—-——_————m—————‘-——————_—--——

107. Before take-off the aireraft commander will calculate
the length of the take-off run and the take—off distance for
the given take~off conditlons, as well as apprcximate points
of the aircraft unsticking and the altitude for clearing
the obstructions in the take—off heading.




108, Taxilng with the maximum gross welght will De
performed at a speed of 10 - 15 km/hr without sharp braiing.

109. The alrcraft will be positioned for take-off not
farther than 50 metres from the end of the runway. Before
take-off (the centre-of-gravity location is 22 - 23% MAC), the
elevator trim tab will be set by 1.5 - 2 divisions backward.
Before the beginning of the take~off run, holding the aircraft
by the brakes, allow the engines to develop the maximum pos-
sible rating at which the aircraft does not start moving.
Make sure of normal operation of the engines by the instru-
ments, release the brakes smoothly and simultaneously and begin
the run. If the engines have not developed the take—off rating,
the latter Should be developed at the very beginning of the
take~off run.

110. At a speed of 180 = 190 km/hr 1t 1s necessary to
begin unloading the front wheel strut by smooth pulling of
the control column with the subsequent placing of the alrcraft
at the take-off angle of attack (at a speed of 210 xm/hr) .
The take~off angle of attack, equal to 8°, should be given to
the aircraft at a speed of 240 km/hr and maintained until
the aircraft quits the ground. The heading of the take~off

‘run should be maintained as in usual f£light.

111, Take-off of the aireraft at the normal take—off
angle of attack takes place at a speed of 295 - 300 km/hr,
The alrcraft take-off at lower speed IS ﬁaﬁﬁibDEN;

After unsticking, at an altitude of 5 - 10 metres, brake
the wheels and order the co-pllot: "Undercarriage up®. At
an airspeed of 330 km/hr somewhat reduce the angle of attack.

112, Gain of airspeed wup to 380 - 390 km/hr will be

made with simultaneous climb at a vertical speed of 2 -

2.5 metres per second.

At an altitude of 100 -~ 150 metres order the co~pilot:
"Flaps up" irrespective of the fact whether the undercarriage
i1s fully retracted or not. The flaps will be retracted in
two stages: by 5° and by 15°, In the course of flaps retrac-—
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tion 1t is necessary to prevent the sireraft from pitching
and balance it for the inecrease of speed by turalng the nand-
wheel of the elevator trim tab furward.

When the airspeed of 380 - 390 km/hr is reached, the CO=
pilot makes sure that the undercarriage is retracted and then
on the aircraf+t commander's order sets the engine speed at
4350 T.p.m. and begins to increase the sirspeed for climb.

The service ceiling 1s equal approximately to 11,000 metres

when taking off with the maximum gross welght.
The following take-—off characteristics correspond to
toke-off from a concrete runway ot maximum englnes rating

Table 6

Take-0ff Characteristics at Maximum Engines Rating

GToss Position|Engines Take-offxTime Unstick | Length
of sveed un of take«s ced of take-
weight, | flaps, P ¢ off run, P ? off dist-~
" deg. TaPelle length, SECs km/hr ance
) (vbefore
Mo ¢limb_to
25 IDJ),
. Me
55 00 | 4650 1000 25.0 250 | 1710
65 20 4650 1550 4040 270 2660
75.8 20 4G50 2200 51,0 295 - BQO 3800

Notes: 1. make-~off characteristics are given for the
standard atmospheric condltions in still air.
o, After take-off, not later than 8 minutes
after maximum rating has been established, 1t
is necessary to transfer the engines to the
normal rating. When climbing at maximum
rating avoid gas temperature rise after
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the turbine above 720°C by decreasing the
engines speed for this purpose, 1f necessalys

Tandine with Gross Welght of 55 tons -

113. In urgent oéées, when immediate landing is
required and the aircraft gross welght 1is higher than the
normal landing weight (50 tons), it is necessary to reduce

the aircraft gross welght by emergency jettison of fuel
and safe bomb drop.

As an exception, landing with gross weight of 55 tous
on a concrete runway with utmost attention on the part of
the ‘pilot is allowed. VWhen approaching for 1anding with the
glven gross weighty the speed of £light during descent (not
less than 300 km/hr) will be maintained up to the outer
homing radio marker beacon and 290 km/hr - up to the inner
homing radio marker beacoll, and 280 km/hr before the
beginning of levelling-off, Touchdown will be made at the
beginning of the runway, the drag chutes will be released,
and the main brakes will be applied. If these means are not
enough for efflcient braking, use the emergency brakes.

Flight at Maximum Speeds and Limit Mach Numbers

114. Pressure exerted by the elevator upon the control
column greatly changes Versus alrspeed. Therefore, in the
course of the airspeed inorease until the maximum airspeed
is reached, 1t is necéssary to remove the pressure by means
of the trim tab.

When balancing the alreraft with operational centre of
gravity of 22 - 23% MAC ot indicated Mach number = 0.75, the
pressure exerted by the elevator grows gradually as the
speed increases up to Mach 0.82 = Q.83




When balancing the aircraft at Mach 0.83, slight pulling
efforts appear as the speed increases up to Mach 0.87 - 0.88.
At further increase of Mach number the pressing efforts begin
to grow rapidly.

Maximum Mach number 0.89 - 0.90 achieved, the behaviouv of
the aircraft is normal, jolting and vibration are not observed,
efforts exterted by the elevator are of pressing nature and
great in value.

115. At Mach 0.87 - 0,90 opposite reaction of the rudder
to the bank appears, but it is feebly marked and does not reduce
the combat efficiency of the aircraft within the permissible
limits of Mach number (up to 0.9).

When flying at speeds, corresponding to Mach 0.87 - 0.90,
the opposite reaction is expressed in the change of aircraft
behaviour when the rudder is deflected. When the left pedal
is applied the aircraft at these speeds banks to the righti
when the right pedal is pushed the aircraft banks to the left.

116, Execution of turns and banked turns at speeds cor-
responding to Mach 0.87 -0.90, requires utmost attention and
great care on the part of the pilot in the aircraft control.
Intering and rolling out the aircraft of the turns (or banked
turns) will be made by coordinated deflection of the ailerons
and rudder. If the aircraft is banking spontaneously against
the bank at a speed corresponding to Mach 0.87 - 0.88 and
higher, at accelerations nearing 1, deflection of the rudder
only may result in bank increase and may lead to sharp increase
of pressure exerted on the control column by the aileromns.

117. In some cases a banking moment increases and the
precsure exerted on the control column by the ailerons grows
as the speed of flight increases. In this case 1t is necessary
to remove pressure by means of the ailerons trim tabs and check,
after landing, whether the trailing edge of the ailerons and
the rudder (ground adjustable trim tabs) are not bent and the
wing fences are not twisted.
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_Ty-16_ aircraft_Behaviour at Mach 0.90 = 0465

——m.—-.—«.—-—-n———-—u—m—s—m——-mm\—

Never increase the speed of flight above Mach 0.9 at
the altitudes below 10,000 metres.

' Flying at Mach numbers from 0.90 to 0.95 has a number
of pecullarities in the lateral and longitudinal stabllity
and comtrcllability of the aircraft.

The Mach numbers exceeding 0.9 can be obtained during
the descent at full thrust of the engines. To get Mach
0.94 = 0.95 it is necessary to descend at a vertical speed
sf 45 — 50 metres per second at the maximum thrust of the
engines, and the aircraft must be balanced for Mach 0.91.
Descent at a vertical speed of up %o 60 metres per second at
the engines speed reduced completely increases the Mach number
cnly up to 0.93, The efforts, exerted by the elevator during
this,considerably change in their value and direction.

When balancing the aircraft at a speed curresponding to
the Mach numbers less than 0.90,  the pressing efforts of
both pilots are not sufficient for contrclling the aircraft
during continuous descent at Mach numbers exceeding 0.925.

The aircraft recovers fronm descent to level flight
rather slowly. Loss of altitude during this reaches 500 -

700 metres. Depending on balancing, the roll-out is performed
by means of the reduction of pressing efforts on the control
column and by its slight pulling back. A sharp pulling of the
control column results, as a rule, in creation of G force in
excess of the permissible one, and in bringing the alrcraft
to jolting conditions.

Decrease in the engines speed increases the aircraft
deceleration, creates a slight diving moment, and makes the
roll-out more smooth, Great increase cf the aircraft piltch
angle by a vigorcus pulling of the control column back at all
speeds c¢f flight may lead tc the fact that with the beginning
of jolting the aireraft will spontaneously increase the G
force even in that case if with the start of jclting the
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control column is sharply and completely pushed forward. Such
wrong actions may result in the alrcraft stall and complete
luss of control.

As a result of the created G force and intensive Jjolting,
one of the undercarriage legs may slip out., The leg and the
half-opened doors create a great banking,mdment in the opposite
direction. The efforts of both pilots in this case are not
sufficlent for recovering the aircraft from the bank at IAS
higher than 430 km/hr, In this case it 1is necessary to set
the undercarriage cock for the retraction of the leg, or, if
the leg does not retract, to extend the undercarriage.

At Mach numbers exceeding 0.9 the opposite reaction of
the rudder to the bank dilsplays itself much more sharply, the
aircraft banks energetically (willingly) in the direction
oppesite to the rudder deflection,

If up to Mach numbers equal to 0490 the aircraft reaction
to the deflection of ailerons 1s more or less calm, the
picture sharply changes at Mach numbers exceeding 0.9, when
the ailerons are deflected, the aircraft at first begins bank-
ing unwillingly, but with the start of banking the speed
around the longitudinal axis increases progressively. In order
to stop this more and more increasing banking, it is neces-
sary to deflect the ailerons in the opposite direction
energetically, The aircraft stops banking with a marked delay,
then with acceleration it begins to recover from the bank and,
as a rule, begins banking in the opposite direction., When fly-
ing at the speeds corresponding to Mach 0.90 - 0.95, the air-
eraft swings relative to its longitudinal axls and it is dif-
ficult for the pilot to proporticnate the motion of the control
column because at these speeds the alrcraft lateral stability
is pcor. At Mach numbers higher than 0,30 the pressure exerted
on the control column by the allerons 1s insignificant which
in turn makes the aircraft control more complicated. These
difficulties still more redouble on the aircraft where the
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pressure exerted on the control column by the allerons is
lower than on other alrcraft.

Because of high effectiveness of the ailerons and the
difficulty to maintain the prescribed bank, it is somewhat
difficult to perform a turn by means of the allerons only.
Therefore, the turns up to Mach 0.93 can be easier performed
in a coordinated manner (the pedal corresponding to the direc-
tion of bank should be pushed),

At Mach 0.93 - 0,95 this method also does not allow o
perform smooth correction turns, because with the great
pressure on the pedals it is very difficult to proportionate
their coordinated deflection.

Switching on of the rudder part of the automatic pilot
at Mach numbers up to 0,93, when the turns are performed at
the bank of up to 15° makes the aireraft control somewhat
easier, because the automatic pilot stabilizes its bank more
accurately,

| Switching on of the elevator servo unlt at Mach numbers

higher than 0.91 does not provide the possibility to control

the aircraft by means of the formation stick,

Beginning with Mach 0.89 = 0.91 a specific noise can be
heard, which is similar to the noise which appears when the
cabin window or canopy is opened in usual flight. Sometimes
the appearance of this noise is accompanied with siight
vibration or the cabin Yjittering®. At Mach number higher
than 0.32 this vibration disappears.

Arceraft Behaviour  at Minimum Permissible Speed

. 8 s S g B s e ——— it i o e G e S s W

of Tlight and Its Control under Stall Conditions

118, It is not recommended to reduce the speed of flight
below the speed corresponding to the maximum endurance of
flight for the gross weights:
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45 - 50 tons - 350 km/Lr;
55 = 60 tons - 370 km/hr;
65 - 70 tons - 400 km/hr.

IT IS FORBIDDEN to reduce IAS below the minimum'permis—
sible speed under any conditions of flight. '

Note: To approximately determine a minimum permissible
speed in flight (without a chart) it is necessary
to remember the minimum permissible IAS, taken from
the chart, for the definite altitude and gross
welght, (for example, at an altitude of 10,000 m,
for the aircraft gross weight of 55 tons the
minimum permissible IAS of the flight with the
undercarriage and flaps up is equal to 320 km/hr).

To determine a minimum permissible speed for other alti~
tudes and gross weights it is necessary to remember the fol-
lowing:

—~ the change of alreraft gross weight by 5 toms results
in the change of the minimum permissible speed by 15 km/hr cn
en average (increase of gross welght results in the increase
of speed);

~ the change of altitude by 2000 m, results in the change
of the minimum permissible speed by 10 km/hr on an average
(increase of altitude results in the increase of speed) .

When the aircraft is approaching the minimum permissible
speed, preceding 1ts stall, the loads to the control column
by the elevator gradually decrease but their direction remains .
the same. |

The Ty-16 aircraft flying at a minimum speed with the
undercarriagé and flaps up does not display enough signs to
warn the pilot of approaching stall.

At cruising altitudes of 9000 - 12,500 metres; before the
alrcraft is going to stall at a minimum speed, the alrcraft
usually pitches up sharply, though the elevator does not move,
with the following appearance of periodic jolting and banking.
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At lower aliitudes stalling is acoompanied with the

~ prevalence of banking at a high angular velocity, which is

the higher the lawer 1s the flight altitude.
119, The Ty-16 aircraft returns to its initial cruising

~ conditions without the pllot!'s lnterferences (the elevator

being immovable), unless the 1limit of permissible 1ift coef-
Picient has been exceeded during manoeuvre or 1.2 of the
permissible 1ift ccefficlent has been exceeded due to the
effect of vertical gust of alr masses.

When manceuvring at speeds higher than the mlnimum speed,
it 1s forbidden to exceed the limit beyond which stalling
vibration appears (beyond the 1limit of the permissible 11ft
coefficient) and exceed the cperational values of G furce,

Tf the aireraft begins jolting, pitching, or banking, the
pilot must immediately push the control column energetically
fcrward to positicn the aireraft at the operational angles of
attack in order to prevent it from stalling. I the pilot
interferes in time, the alrcraft decreases the pitch angle
practically without delay and jolting stops.

120, Delay in the pilot!'s reacticn during the increase of
the permissible values of the 11ft coefficient (CL) during
a manoeuvre or the effect of powerful vertical gusts may
result in the aircraft stalling, which 1s characterized by:

~ sharp pltching at stalling vibration with the following
inorease of the pitch angle up to 35 - 4.0° (because the alr-
ocraft is unstaeble when manoeuvring with an cverload at the
1ift coefficient higher than the permissible one, or at the
11ft coefficient higher than 1.2 of the permissible one when
affected by the gust);

~ the alrecraft bankinb from side to side up to +30 with
yvawing up tc 8 - 12°

~ drop of speed.

To recover frem stalling it is necessary to fully push
the centrol column forward and keep it in thls position until
the aircraft returns to the operational angles of attack
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which are determined by the moment the stalling vibration stops.
(sometimes it takes up to 10 - 12 seconds). The ailerons and
rudder must be kept in the neutral poslition,

If the aircraft recovers from stall slowly with the
sontrol column fully pushed forward, to lncrease the elevator
deflection down it is recommendéd to use the elevator trim
tab, which should be returned to its initial position immedla~
tely after the vibration is stopped.

If there is stalling vibration,it is strictly forbidden
to parry the aircraft rushes to bank by means of the allerons
and rudder.

The aircraft return to the operational angles of attack

may take place in the steep bank attitude (up to 90° and more).
To recover from a2 bank it is necessary to energetically

eflect the ailerons immediately after stalling vibration 1s

stopped.
After the vibration is stopped 1t is necessary to return

the elevator +to the position near to the balancing one (to
avold negatlve overload), with a smooth transfer of the air-
oraft to level flight as the speed 1s growing.

Sharp pulling of the control column backward to reduce
the diving angle after the jolting has stopped may result in
a repeated stalling. ,

When recovering from the banks within the whole range of
gpeeds, no marked slips appear, therefore slight deflectlons
of the rvdder (within 3 - 5°) are required to parry the slip.
Tt is not recommended to deflect the rudder at Mach numbers
higher than 0.8, because the opposite reaction of the
rudder appears at Mach numbers over 0487

To recover from stalling at a minimum speed at altitudes
below 8000 metres, at which there 18 no warning jolting, 1t is
necessary to immediately and fully push the control column
forward, thus preventing the airecraft from sharp banking by
the ailerons and rudder.
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To bring the aircraft from descent after stall at minimnum
speed, pull the control column smoothly backward after AS of
340 - 360 km/hr is reached, prevent the alrcraft from repeated
srrival o the jolting conditions (without overpulling the
control column backward beyond 1ts neutral position).

121, The aircraft can get into ianverted position when stal-
ling at a considerable deflection of the allerons and rudder
at high altitudes, or at a delayed deflection of the controls
to recover from sharp banking at the moment of stall at
modiuvm altitudes, ‘

TO RECOVER FROM INVERTED ATTITUDE DO THE FOLLOWING:

- after jolﬁing has stoppedy jmmediately deflect the
silerons to srrive at the maximum possible angle towards the
smallest correction turn to return the aircraft to the normal
attitude;

— after jolting has stopped,delay the control column
return from the extreme pulled back position to the balancing
position until a bank of 60 —= 70° is reached to avoid rapid
increase of the diving angle;

-~ after the bank of 60 - 70° has been established; move
the control column from its extreme pulled back position to
the balancing position and, while continuing to roll=-out of
the bank, smoothly place the aircraft to level flight - oy
pulling the control column back, avolding the aircraft
arrival t¢ the jolting conditions again.

122, After the alrecraft has been transferred to level
flight, check the operation of the engines, If they happen
to stop spontaneously, shift the throttle lever of the
stopped engine to the STOF position and re-start the engine
gt altitudes not exceeding 7500 metres: |

123, The aircraft control at the moment of recovery from
stalling should be checked by means of the sky-line, In
ins trument flight and at night this should be done by means
of the turn and slip indicator, stable artificial horizon,
airspeed indicator, and rate-of-climb indicator,
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124, TP after stalling at high altitudes the alrcraft
has entered normal stable spin, it is necessary:

-~ 40 determine the direction of spinning and fully deflect
the controls in the direction of the spin to regulate the
alreraft spinning and to get greater travel of the controls
when deflecting them for recovery. (The rudder will be deflect~
ed to the right during the right-hand spin, to the left -
during the left-hand spin, the elevator will be deflected up,
the ailerons will exactly be set in the neutral position);

- to walt for 0,5 - 1 revolution (4 - 6 seconds), after
that fully deflect the controls to recover from the spin in
a standard way (the rudder will be deflected to the left during
the right-hand spin, to the right - during the 1eft-hand spin,
0.5 - 1 revolution after the rudder has been deflected,
deflect the elevator down, and keep the allerons strictly in
the neutral position);

- to walt for the spin to stop for not less than two
revolutions,

Tf rotation of the aircraft stops at any stage of
recovery from the spin, immediately set all the controls in
the neutral position and bring the siroraft out of the dive
into level flight without exceeding the prescribed vibration
and IAS limits.

If after the aircraft recovery from stall it enters the
dive or spin, the engines will be transferred to the slow
running.s

If up to an altitude of 5000 m. the pilots have failed
to stop the alrcraft rotation,the aircraft commander must
order the crew to bail out.

In those cases when the aircraft enters the stable spin
at an -altitude below 5000 m., the alrcraft commander will
order the crew to bail out immediately.
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Aircraft Control by Means oFf All=5=24 _Automatic Piiot
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125, Before taxling out tc the take-off position, make
5 sure that the centering and sensitivity knobs on the auto-
pilot control panel are turned to the POINTERS~UP position,
the ratio and +urn compensation knobs are set to the fixed
marks, the control transfer knob is at PILOT, the shutters of
the tell-tale 1ishts are opened, the formation stick selector
switch is at OPF and the stick itself freely without jamming
travels forward, backward, to the right and to the left.

The navigator will switch on the stabilizer switch
(marked STABP) of the autopilot directional stabilizer before
taxiing out, for the period of taxiing and take-ofZ, as well
as 10 minutes prior to landing.

Switehing On_of Automatic Rilot in Flight

126, The automatic pilot will be switched on by the air-
craft commander himself at an altitude not lower than 2000 M.y
and in overcast - only above the clouds.

The automatic pilot will also be switched off at the
altitudes not below 2000 m.

The automatic pilot will be put into operation in the
followlng sequence:

- switch on the automatic pilot master switch;

Note: The automatic pilot will not be switched on until
the switches of the RUDDER; AILERON, and ELEVATOR
servo unlts are on.

— after 8 - 10 minutes, in the case when the autopilot 1s
switched on with the STAB. switch of the autopilot directional
stabilizer off, or after one minute when the STAB. switch 1s
on, switch on the SERVO.- P,D.I. (pilot director indicator)
switch, and after that trim the aircraft for a stable straight-
and-level flight without slip. The check of the aircraft
balancing by the trim tabs will be made by means of the
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sensitivity has bad effect on the control system as 1t results
in frequent vibrations of the countrol system.,

To adjust sensitivity 1t is necessary to rotate the
sensitivity knob clockwise until the control system (control
wheel, column, and pedals) begins to vibrate. After that 1t
is necessary to rotate the sensitivity knob back until con-
tinuous vibration of the controls discontinues.

Adjustment of Turn Compensation
T EEERENE N L]
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131, To ensure turn compensation while using the turn
control knobs and the autopilot clutch it 1s necessary to
sslect the correct relation between the metion of the rudder -
and allerons.

- In the AlI-5-2M automatic pilot the setting of the lower
row of the knobs (turn compénsation knobs) by the fixed marks
already provides, as a rule, turn compensation by the air-
oraft navigator, and with minimum time spent on correctlon
turn for siming in azimuth.

Therefore, the turn compensation adjustment should be

made only in case of necessity.

(2) Tarn,Gompensation Adjugtneny

132, To adjust, proceed as follows:

~ meke sure of the aircraft stralght-and-level f1ight by
°DI, artificial horizom, altimeter or rate--of-climb irndicator,
if necessary the pilot must balance the position of the air-
craft by means of the centring knobs;

- have navigator disengage the automatic pilot clutch.

For this purpose he turns the oclutch arm counter-clook-
wise, deflects the autopilot clutch by the bombardier knob
to the extreme left or right position (dépending upon the
desirable direction of turn) and keeps 1t in this position;
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- have pilot adjust the coordinated turn by the knobs of
the lower row on the control panel so that the bank should

_equal 18° (by the AILERON compensation knob), the ball of the

turn and slip indicator is in the centre (by the RUDDER

‘compensation ¥nob) and that there should be 1o altitude loss

during turn (by means of the ELEVATOR compensation knob);

. - have navigator engage the autopilot clutch upon the
pilot's order: "Ingage autopilot clutch, during this the
aireraft must recover from the bank and return to straight-
and-level flight.

After turn compensstion adjustment, it 1s necessary to
check +the time of turn execution from the autopilot clutch.

Por this purpose, with the clutch engaged, the navigator,
preSsing the autopilot clutch engaging knob, quickly shifts
the sutopilot clutch to one of the extreme positions and
releases 1t, The time of turn by 4 - 6° must not exceed
18 seconds.

If the correction turn 1is performed slowly; 1t is neces-
sary to increase the AILERON ratio. The speed of the correc—
tion turn being too high (the needle of the PDI travels across
the céntre position) it is necessary to decresse the AILERON
ratic. If the aircraft recovers from the correction turn with
vibrations, it is necessary to decrease the RUDDER ratio.

If it does not help, 1t is necessary in this case to
discontinue the autopilot adjustment and use.

(v) Gompensation furn Adjugiment by F1i0T

133. Adjustment of the turn by means of the turn control
knobs should be made after turn compensation adjustment by
mesns of the autopilot clutch in the Tollowing sequence.

. Make sure of the alrcraft straight-and-level fllght by
the directional gyro, artificial horlzon, altimeter and rate-
of-climb indicator. If necessary, adjust the attitude of the
aireraft by means of the centring knobs.
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Set the turn control knob at the veginning of the shaded
portion of the scale, having delayed it for a shert time in
the zero position. '

By means of a screw—-driver adjust the position of the
ATLERON rheostat on the control panel so that the bank should
equal 25 - 30°.

Adjust the position of the RUDDLER rheostat in such a way
that there should be no slip (the ATL.FRON and RUDDER rheostats
are located on the control panel between the csensitivity knob
and Tatic knob).

If the altitude decreaces durirg the turn performed by
means of the turn compensatlon knob, it is necessary to use
the formation stick to malntaln the altitude.

When recovering the aircraft from the turn, it 1s neces=
sary to check the turn control knob in the zero position. The
¥rob should be left in this position until the aircraft surfaces
are in level position. | : ’

The aircraft surfaces level, the knob should be set to
the CENTRE position. |

WARNING: It is allowed to use the lower 1limit of  the
shaded portion of the seale in still air orly.
Setting of the knob to this 1imit creates a bank
over 300, which may increase spontanecusly in
dpumpy® alr and cause striking of the vertical
f1ight gyro unit against the 1imit stope

The adjustment of the turn performed by means

of the pllot's turn compensation knob remalns
effective when the formation stick is used.

Use of TFormation Stick_in Flight

————-—-—————--—.——-——-—

134, The formation stick funoction switch should be set to
the ON position, It is reocommended to use this position of the
control switch when the aircraft is the leader of the formation
or when sharp manoeuvres are not necessary.
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procedure of the formatlon stick use in the ON operating
conditions is as follows: \

- in straight-and-level flight leave the stick in the
neutral position, the automatic pilot will maintain straight
and level flight;

- for descent or climb deflect the stick fTorward or back-
ward by the angle sufficient for the desirable change of the
aireraft attitude and keep the stick in this position until it
is necessary to proceed to straight-and~level £light again;
when the stick is returned to the neutral position or released,
the aircraft returns to straight-and-level flight;

- to perform a turn it is necessary to deflect the
stick to the right or left by the angle required to attain
necessary bank (maximum angle of bank is reached during
complete deflection of the stick to the limit stop, and
equals 15 - 180); the stick should be kept in the deflected
position to the end nf turn, after that 1t should be releasedy
or returned to the neutral position.

The direction of the aircraft turn coincides with the
direction of the stick deflection.

135, The function switch should be set in the "Only
altitude is ON¥ position.

The switch belng in this position, it 1s possible by
means of the stick to control the aircraft altitude only.

I+ is recommended tc use this position of the switch o
compensate for the loss of altitude during a turn, especially
during bombing, when the aircraft 1s controlled by the
navigator. . '

136. Set the function switch to the OFF position. In this
case the stick will De completely disconnected from the

gutomatic pilot.

._-—-..—-—..——.._n-u-.:-—-—_

137. C¢limb to an altitude prescribed for bombing. Balance
the airecraft by means of the trim tabs for straight-and-level
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f£1ight. Check the airecraft attitude by means of the artificial
horizon, turn and slip indicator, altimeter, and rate-cf-climb
indicator.,

switeh on the switches cf 211l the servo units on the
rontrol panel.

Set the prescribed speed of flight, cpen the bomb-bay
doors. lMake sure of the autopilect maintaining the aircraft at
the prescribed altitude. The altitude is maintained by the
formation stick with the function switch set +tn the “0nly
altitude. is ON® positiomn. “

Note: To compensate fcr pitching moment, which appears
during opening of the vomb-bay doors, the auto-
pilot set includes a special pitching moment
compensator adjusted DY the factory for 450 km/hr
TAS., The speed of bombing being different, the
compensator is adjusted on the ground in a way
described in the All-5-2M autcpilet Description
by a technician oompefent in autnopilots.

138, Dufing bombing the clutches of the directional
stabilizer must be in the following pogsiticas:

(a) The Aircraft s Controlled by the Navigater

'90‘5‘0CIC!H&EQOQI.QIOGG‘OOG:.lciﬂdﬂi. $

TIf while controlling the sircwaft the navigater performs
an evaslive manoeuvre OT makes a correction turn towards ‘
the target. he must disengage both clutches and turn the air-
craft in the’fequired direction by turning the bombsight or
shifting the sutopilot clutch arm.

WARNING @ When 1t 1ls necessary to set The bombsight on

7" ine rotainer during landing, take—orf or in
~ther cases, switch cff the autopllot and
disengage the bombsight and gutopilnt clutches

and the drift gears.
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(b) The hiroraft is Comtrolled by Mesms of,Ui¢ Bombsight
(lateral correction turn)

The bombsight and drift gear clutches must be engaged
and the autopilot clutecn must be disengaged, I the bombsight
and drift gear clutches are engaged the directional stabilie
ser stabilizes the bombsight in azimuth. By means of the bomb-
sight knobs DRIFT and CORRECTION TURN the navigator controls
the aircraft through the pombsight and autopilot thus per-
forming a lateral correction turn.

(¢) The Adrcraft is Controlled by the Pilot

ealc‘oéueAeootoulibacaloinedolonu---uaoi

The auvtopilot clutch 1s engaged and the bombsight and
drift gear clutches are disengaged. Tach time, when the pilot
tokes control of the autopilot, the navigator must engage
the autopilot clutch before disengaging the bombsight and
drift gear clutches (if they have becn engaged)
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139, The armament 1S prepared for gunnery pr the aerial
gunner, the navigator-radar operator, and the radio=gunner.
The preparation includes: inspection of cabins egquipment,
check of proper condition of sight signhting stations and gun
mounts, stowage of.ammunition, and gun loading.

140, During inspection of the equipment of the cabins
and sighting statlons special attention should be paid tos

—~ correct initial position of the switches of the gun arma-—
ment units and the IPC-1 fire-control radar.

141, During the test of proper condition of the sighting
stations and gun mounts switeh on the aircraft electric

mains and checks
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~ the optical sights of the C=53 sighting statlons and
the KU collimator sight; '

~ +the [[PC=] fire-control radar;

- the system of gun mounts remote control (through the
main and auxiliary channels) by the optical and radar sight-
ing stations;

— the control of the front fixed gun_mount;

-~ the operation of the camera Zun.

WARNING ¢ 1. Before checking proper condition of the
sighting stations and gun mounts make sure
+hat all the circult breakers are Ol

o, IT IS FORBIDDEN to check the remote control
of more than two gun mounts at a time. The
sequence of check 1s determined by the ‘
aerial gunners

3, IT7 IS STRICTLY FORBIDDEN TO CHECK THE GUN
MOUNTS CONTROL IF THE GUNS ARE LOADED AND
TUERE ARE ROUNDS IN THE TLED BELT.

————l—-—m—-——o—“——-—-——-—-

142. VWhile approachlng the range those detailed for
ts permission and in

gunnery, upon +the aircraft commander
the prescribed sequence, check proper condition of the gun
gights and the gui mounts control.

WARNING: If the gun sight or the remote control system
is out of order, IT IS TORBIDDEN to perform
shooting.

Having checked the gun sights and gun mounts those

detalled for gunnery report to the aircraft commandeTs
"3goond navigator (or radio operators or gunner),guns

checked, ready %o firew.
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143, When over the range, the aircraft commander gilves
o command: "cet ready to fire®. Upon this commend the radio—
gunner and the gunner switch on the gun mounts control system,
reload the guns, and report the alrcraft cormander that they
are ready to open fire. |

During each run for gunnery the radio-gunner corrects
the setting of airspeed, altitude of flight, and ambient tem—
perature on the JCI-53 sirspeed-and-density transmitter.

During target approach the aircraft commander gives a
command: "Clear for shooting'.

Upon this command the members of the crew, detailed for
gunnery . switch on the FIRE switch and open fire as soon as
the targets appear in thelr sectors.

144, After each run the members of the crew performing
alr-to~ground shooting report to the alrcraft commander:
"Radio operator (or gunner) firing stopped, guns switched offW
(switch off the PIRL switch).

Having made sure by the rounds counter and check reload-
ing that all the rounds have been used, each member of the
ocrew, who was shooting, should set the gun mount and the
slghting station to the inoperative position, fully switch off
the remote control system, and report to the aircraft commander:
"Radio operator (or gunner) firing completed, ammunition used,
guns inoperative®.

145, Having.made sure by the warning lights that the gun
mounts are in the non-operative position the aircraft commander
reports tc the range (P that the gunnery is over and then

leaves the range.

Actiong of Crew during_Air-to-Alr Guéngrg

I T T T e b wm mw owm e e s o e e s

Actions of Crew when Flying to Alr-to-Alr Guunery Range
Bﬂﬂllﬂecoaiﬁnclaaootgoeesontoeo.ntao.aolesloo e e a0 e b

146. The towing aircraft takes off first and releases
the target. The aircraft, detailed for alr-to—alr gunnery,
takes off after it. After take-off all the crew members
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should watch the air situation. The air situation being
complicated, the gunner, besides visual observation, should
use the NPC~1 firc—contrnl radar to observe the rear hemi-
sphere.,

147. The commander of the aircraft detalled for gunnery
should cstablish a two-way radio communication with the
commander of the towing aircraflt.

148, The aircraft assemble according tc the procedure
determined by an appropriate authority.

149, while flying to the air-to-alr gunnery area the
crew members cf the aircraft detailed for gunnery continuously
report the position of the towing aireraft to theilr commander.
At the same time on the aircraft commander’s permission they
check proper condition of the sighting>stations and gun mount
control. The results of the check should be reported to the

aircraft commander.

Actions of Crew in Air-to-Alr Gunnery Area
S S nanesenesesasococescsoescarasasasrosens

150. In the air-to-air gunnery area the pilot of the
aircraft detailed for gunnery at the prescribed altitude
brings the. aircrait to the prescribed heading and in level
f1light transmits his altitude and heading to the commander of
the towing aircralt.

On receiving these data the towing aircraft assumes the
initial posi%ion for run in accordance with the exercise
conditions and the prescribed direction of shocting in the
area. During this it is necessary to take into account the
fact that the target is lower than the towing ailrcraft.

151, Upon entering the secter of fire he navigator
should report Lo the aircrafi commander: "Tntered the sector
of firef, ‘

The aircraft commander gives a command: “3Shcoting
clearedt, Upon this command the members of the crew detailed
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for shooting fully switch on the remote control system, reload
the guns; aim in their sectors of fire, and open fire,

152, If the [[PC-1 fire-~control radar is used for gunnery,
the gunner is allowed to open fire only after he has made sure
that it is the target which is being tracked by the radar
antenna and the towing aircraft is out of the sector of fire
of the rear gun mount.

153, When leaving the sector of fire the navigator will
report to the aircraft commander: "Leaving sector of fire'.
The aircraft commander must give a command: "Stop firing®.

Upon this ~rder the crew members will stop flring
immediately.

154, TT IS STRICTLY FORBIDDEN to fire 1f a twe-way radilo
communication beitween the aircraft is broken, and also during
the aircraft turn. The crew of the towing aircraft performs a
manoceuvre to take a reverse heading only after they have been
warned by the commander ~f the shooting ailrcraft,

Shooting over, each member of the firing crew, having
made sure by the rounds counters and check reloading that all
the rounds have been used set the gun mount and the sighting
station sight to the inoperative position, Fully switch off
the remote control system, and report the completion of Ffiring
to the aircraft commander.

155, The aircraft commander transmits to the pilot of
the towing aircraft that the exercise has been completed and
then will a descent leaves for the outer side of the gunnery
area without crossing the heading of the towing aircraft. The
aircraft with then procred with further execution of its task
cr to the landing airfield.

1556, After landing the members of the crew who were
shooting, supervised by the armament speclaliste, perform a
post-flight inspection of the armament and:

- unlcad and inspect the guns;
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- inspect the gun mounts;

-~ inspect the amnunition boxes and feed belts for absence
of ammunition;

- remove the magazines from the camera guns,

The results of the inspection will be reported to the
aircraft commander by the gunner.

V. PLIGETS TN ADVERSE WERATHER CONDITIONS
General
157. The following flight technique methods will be used
during instrument flight. '

Deviations of the aircraft wlll be corrected by means
of a double motion of the controls. There must be a pause
between the main motion of the control to change the attitude
of the aircraft and the auxiliary motion to stop its movement
due to inertia. Violation of this rule results in the alrcraft
swinging. The amount of pause between the motions of the
controls somewhal increases with the increase of altitude
(at the expense of decrease of damping moments of the ailrcraft).

158, Transition from cne mode of flight to another one
will be performed:

—~ from climb o level flight by bringing the aircraft to
horizontal attitude by means of the artificial horizon and
pate—of=climb indicator; after increasing the airspeed
by 10 km/hr change the engines rating in accordance with
the airspeed at which the £lights will be made;

- from level flight to climb (after the engines rating
required for climb has been established) by bringing the
sireraft to climb attitude by means of the artificial horizon
(with a check of forward and vertical speeds);

- from level flight to descent by bringlng the aircraft
to descent by means of the artificial horizon and rate—of-
elimb indicator with the subsecuent throttling down the
engines to the rating which provides a descent at the prescribed

airspeed.
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159, During instrument flight the turns will be performed
with a bank not over 15° at all altitudes irrespective of the
aircraft gross weight except for turn to final approach. The
bank of up to 20° is allowed during final turn.

When flying a rectangular course in clouds the turns to
downwind leg, base leg and final will be performed in level
flight at an altitude of 400 m.

160. During instrument flight by means of the autopllot
the aircraft commander himself must check the flight by means
of the instruments or entrust the co-pilot with it.

I7 IS FORBIDDEN TO LEAVE THE FLIGHT INSTRUMENTS UNCBSERVED
DURING INSTRUMENT FLIGHT BY MBANS OF THE AUTCPILOT.

161. In flights, during which ice formotion is possible,
1t 18 necessary to switch on the de~icing system of the engines
and the aircraft, the heating of the pitot-static tubes, the
pillots!' windscreens and the navigator windscreen.

The wing de~icing system can also be used periodical-
1y by switching it on during ice formation on the wing and
switching it off as soon as lce disappears.

WARNING: 1. During switching on of the de-lcing sy stems
the gas temperature after the fturblne
increases by 10 -~ 15°¢.

2, IT IS FORDIDDEN to switch on the aircraft de-
icing systems if the engines run at the
maximum rating.

3, If the gas temperatur~ after the engilne
turbine becomes higher than the permissible
one, when the engine de-icing system 1is
switched on, 1t is necessary to reduce the
engine speed until the gas temperature
becomes normal.

L, Tf the signs of freezing »f the static line
of the pitot~static tube of the left-seat
pilot are detected, it 1s necessary to
immediately switch on the emergency line.




162, Before flights under adverse weather conditions the
pilots must:

—~ make sure of reliable operation of the artificlal _
horizons, IT'MK-7 remote reading gyromagnetic compass, PR=2
radio altimeter, APK=5 automatic radio compass and of the

’instruments of the CII=50 instrument landing system;

- switch on the artificial horizons for not less than
6 minutes before Hake—off to prevent the aircraflt flight with
unserviceable artificial horizons;

- check operation of the wings de~icing system'with the
engines running,

when checking the operation of the wings de~icing system
on the ground, do not let the temperature of the alr coming
to the leading edge rise above +100°¢C.

163. At a flying speed above 600 km/hr IAS and the
ambient temperature up to minus 400; there is no ice forma-
tion; the ice formed during the flight at lower speeds melts
a8 the airspeed increases above 600 km/hr IAS,

1f there are layers with ice formation in the atmosphere
there should be no flying in these layers. If necessary, these
layers will be penetrated through energetically and within
the shortest time.

164, Before entering the clouds compare the indications
of the artificial horizon with the actual attitude of the
sireraft relative to the sky~line and switch on the engines
de-icing system; before enterins the clouds proceed to
instrument flight, kceping the prescribed IAS.

WARNING: IT IS TORRIDDEN TO SWITCH ON THE WING DE~-ICING
gvSTRM IF THE ENGINEDS RUN AT MAXIMUM RATING .
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" 165. After the clouds have been penetrated through or
the prescribed altitude has been gained, approach the radio
homing beacon, assumed to be the initial point of route, and
fly for execution of further mission from it.

The main methods of penetration through the clouds,
Jjudgement and landing approach for the Ty-16 aircraft are
"rectangular landing pattern® and "stralghi-in approacht.

166, At medium and high altitudes the ‘bumpy"” areas may
be encountered both in cloudy and cloudless weather, '
If the aireraft suddenly gets into the area with intensive
thumping® at altitudes above 8500 m., climb will immediately
be stopped (if the aircraft was in climb), then switch off the
autopilot (if it was on), set IAS corresponding to M = 073 -
" 0.75 (with the undercarriage and flaps up), estimate the
situation, and determine the routé for coming out of the #humpy?®
area, If it is impossible to control the alrcraft because of
strong rushes, change the altitude of flight.
It is recommended to decrecase the altitude of flight
by 2500 m. relative to the altitude of the service ceiling.
At altitudes lower than the service ceiling by 2500 m.
and more ~he IAS, read by the wide needle, should not exceed
the values given below:
- VWeight: 70 tons ~ 510 km/hr;
60 tons - 510 km/hr;
50 tons - 480 km/hr

and should not be lower than the above speeds by more than

30 km/hr. UNDER “BUMPY#AT7? CONDITICNS IT IS PORBIDDEN TO

RILDUCE AND INCREAST THE SPEED AGAINST THE RECOMMENDED ONL AND
TO PERFORM MANOEUVRES AT.G NUMBER HIGHER THAN ONE, DECAUSE

IT INCREASES THE DANGER OF STALL.
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167, It is allowed to pilot the aircraft under adverse
weather conditions (in clouds) by means of the autopilot, 1f
ibumping” is moderate.

Under these conditions +the autopllot operates satisfac-
torily, maintains the prescribed conditions of flight and
makes the pllots' work easier to a considerable extent.

The aircrarft commander must attentively wabch the air-
craft attitude and, if necessary, interfere with the control
immediately.

YARNING: It is forbidden to pilot the elrcraft by means
of the autopilot if the alrcraft gets into the
area with intensive Fbumping® at 21l altitudes.

168, Complexity in piloting the aircraft under the condi-
tions of intensive “bumping® lies in the fact that to maintaln
the prescribed condition of flight the pilot has to move the
controls only to prevent the aircraft from considerable

;1o

deviations from the prescribed conditions without com ensatving
, &

i
for feeble rushes to avoid swinging of the alrcralt.

IT IS STRICTLY FORBIDDEN 70 MOVE fTHI CONTROL COLUMHN
SHARPLY ; ESPECIALLY DACKVARDS, I ORDII: TO CCORRLCT THL
LONGITUDINAL ATTITUDL OF THE ATRCRATT.

169. The main instrument which checks the aircraft posi-
tion in space during “bumping® is the artificial horizon,
the auxiliary instruments are the turn and slip indicator and
the airspeed 1indicator.

Getting of the aircraft into the area of thunderstorm
activity and intensive #“bumping® is sometimes accompanied,
with trouble in operation of the inestruments of the speed
group (altimeters, rate-of-climb indicators, and airspeed
indicators).

It 1s possible to malntain the prescribed conditions of
£1ight under these weather conditions by keeping the engines
speed and pltch angle constant,
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170. If a progressing bank is formed, caused by strong
and irrecular motion of the air, the pilot must immediately
eliminate the bank by means of the ailerons if the aircraft
has no stalling vibration. If the aircraft gets into vibration
at great angles of attack, 1t 1s necessaly to keep the
ailerons in the neutral position until vibration stops and
after that energetically climinate the bank by means of the
ailerons. The prescribed heading will be maintained bj the

irectional gyTo. '
ew heading should be taken at the moment of "bumping®
essive, short ccord
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174, After take-off it 1s necessary to retract the flaps,
establish the prescribed conditions of flight, and gain the
required altitude in the same sequence as in visual flight.
The undercarriage should not be retracted during. pattern flying
with landing approach by the rectangular landing pattern
method, |

175. After the time assigned by the flight centrel
officer has elapsed, it 1ls necessary to turn to crosswind
leg at an altitude of not lower than 200 m. until the
directional gyro reads 270° for the left-hand circult (90°
for the right-hand circuit) and continue climbing with the
heading perpendicular to the landing one.

At an altitude of 400 m. it i1s necessary to bring the
aircraft to level flight conditions.

o T . e mm em e me e e RS

176, When the APK radio compass needle reads the radio
station relative bearing (Rad Sta 1) equal to o40° for the
left-hand circuit (120° for the right-hand circuit) it is
necessary to turn to downwind leg by 90O (until the
directional gyro reading equals 180° 4+ drift angle).

R T et

177. After turn to downwind it is necesgary to check cor-
rectness of coming to the headlng reverse to the landing one
through the readings of the ITMK=7 compass and directional

gyIrOs
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The homing radio station being abeam (radio statinn
relative bearing = 2700 + drift angle for the left-hand
circuit, radio station relative bearing = 90° + drift sngle
for the right~hand circuit), report to the flight centrol
officer that the outer homing radio marker has been passed.\

When the APK radio ccmpass needle reads the radio station
relative bearing equal to 240° + drif+t angle for the left-
hané circuit (120 + drift angle for the right-hand clrcult)
turn to base leg by 90 until the directional gyro reads 90
for the left—hand circuit (270° for the right~hand circuit).
Being on base leg. check the aircraft heading.

Final Turn

e e eem  Em ses e

179. As- SUCH-as the APK radio ccmpass needle reads the
radip .station relative bearing equal to 290° + drift an"le
for the left-hand circuit (70 + drift angle for the right-
hand circuit) begin turning to final. '

During thefleft—hand circuit flying with the right~hand
drift on fihél;begin turning to final earlier, as soon as
the radio compass reads the radio station relative bearing
equal to 290° + drift angle on final; there being the left-
hand drift on final, begin turning tc final later when the
radic ccmpass reads 290° minus drift angle on final,

During the right-hand circult flying with the right-hand
drift on final, begin turning to final later when the radio
compass reads the radio station relative bearing equal to
700 + drift angle c¢n-final; there being the left-hand drift
on final. begin turning to final earlier, as soon as the
radio compass reads 70° minus drift angle on final.

While turning to final the aircraft commander must:
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- watch the readings ~f the directicnal gyro and the
radin compass having started the turn with a 15° bank;

— in the course ~f a turn beyond 60°, bvefore coming to
final, begin to compare the readings of the radio compass and
the directional gyro (they must be equal to: directional gyro -
60° and radio compass - 310° for the left~-hand 01rcu1t flying,
or directiocnal gyro - 30O and radio compass - 50 for the
right-hand circuit flying).

If the remaining nuwmber of degrees cof the correction turn
up to zero, read by the radio compass; 1s smaller than that,
read by the diréotional gyro, decrease the bank: if the radio
compass reads more than the directional gyrny, inerease the
bank (but not in excess of 20°) and maintain it until the
residual angles nf the correction turnm are equalized up to
zerc as read by the radio oompasu and the directional gyre
after that set a bank of 15°

180, Having recovered frem final turn and knowing the
drift value on final, it is necessary to set a lead inte the
heading frllowing the readings of the instruments.

e e i e e

181. After the aircraft has been brought to final, set
the englnes speed ~f 3400 ~ 3600 r.p.m. and extend the Tlaps
by 35 aceording to the procedure described in Ttem 55. Speed
should gradually decrease during the flaps extension and after
the flaps extension by 35, Tt must equal 3C0 km/hr over the
cuter homing radio marker, 290 - 280 km/hr over the inner
homing radio marker, and 280 -~ 270 km/hr befrre the beginning
of levelling-off.

182+ The heading should be corrected after final turn
as folleows:

- 1f after coming cut of final turr the radio compass
reads 0" and the aircraft heading is greater than that for
landing, it is necessary to make a crrrection turn by means of
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the directional gyro to the right by the macnitude of error,
1y with this heading until the radlo compass reads 2 - 39
less +than the directional gyro deviation from OO, and by 2
correction turn to the left direct the aircralt to the ocuter
homing radio marker by means of the radio compass;

- if after conming out of final fturn the radio compass
reads ¢ and the aircraft heading is less than that for landing,
it is necessary to make & correcticn turn by means of the ¢irectional
gyro to the left by the magnitude of error, fly with this
heading until the radic compass reads 2 - 3% 1ess than the
directional gyro deviation from OC, and by a correction turn
to the left direct the aircraft to the ~uter homing radio
marker by means of the radlo compass.

radic Marker

2

Outer Homing

= =
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183, The ouber homing radioc marker 1is approached at an
altitude of not lower than 200 m., When reaching an altitude
~f 200 m. before flying over the outer homing radic marker,
i+ is necessary to bring the alrcralt to level Tlight at an
TAS of 300 km/hr and proceed flying to the cuter homing radio
marker.

As soon as the warning light and bell of the marker
receiver indicate that the aircraft is flying over the outer
homing radic marker, and the radlo ccmpass neecdle begins
deviating from o° by 10 ~ 150§ the navigator will change over
the radio compass to the inner homing radio narker Trequency .

After passing over the outer homing radio marker, 1t 1s
necessary o correct the heading to the inner homing radio
marker by the radio compass and bring the alrcralft to descent

st a vertical speed of 3 — 4 m. per second.

|ixe]

bagsing Qver_ Inner Homing Radig Marker_

184, Tae asircrals being out of the clouds (or the cabin

windscreen covers being removed), continue to 1y the aircraft
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by means of the instruments until it is over the inner homing
radio marker and the runway ccmes in sight.

Having passed the 1lnner homing radio marker at an alti-
tude cf 80 = 70 m.,correct the judgement and proceed %o
smoothly reduce the engines speed so that IAS should be
equal to 270 - 280 km/hr by the beginning of levellingw-off.
As the speed 1s being reduced and the altitude of levelling-
off decreases it is necessary tc smocthly pull the control
column backward up to touchdown.

185+ The aircraft navigator continuously watches the
correct execution of manoceuvre by the aircraft commander with
regard to judgement and landing approach and in case of some
deviations from the prescribed values,; he will immediately
report it to the aircraft commander.

The navigator must: -

- accurately tune the APK-5 radio compass to the homing
radio stations of the landing alrfield;

~ timely report the beginning of turns to the aircraft
commander, watch the readings of the instruments and the
operation of the outer homing radio marker;

- calculate the relative bearing of final turn, the lead
to the aircraft heading, and the cuter homing radio marker
relative bearing after the turn, report the data to the air-
craft commander; systematically watch the readings of the
instruments and the operation of the markers;

— watch the beginning of final turn when the alrcraft
has approached the estimated relative bearing of the outer
homing radio marker. and in the course of turn and after
it check proper readings of the APK radio crmpass and [I'MK-7
compass; if the readings are inaccurate ~r have some other
deviations, he must report it to the aircraft commander,
watch the readings of the alrspeed indicator and the alti-
meter, and the cperation of radio facilities of the markers;

- report the passing ocver the ~uter homing radio marker
to the alrcraft commander ard change over the radio compass
to the frequency of the inner homing radio marker;
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speed of flight;
= report the passing over
to the

report

alrcraft commander;

= report the aircraft commander +that the runway

Action

of _Cuter_Homin

l"Q

186, IT the radio station

marker fails, when forming +the

landing pattern method the navi

permission, should change over
station of the inner homlng

In
to downwind and base

this case he should

leg as

to the radio station

PR
radio marker which equals 235

beginning of final tura %o +the
equal to 285° + drift angle.

If the radio station of

them to the airecr

of Navigato

eport the beginning

soon

rerative bearing
r

The

the ground comes into sight (the air-
craft comes cut of the clouds),

and the
aft commander;

watch the zltitude

the inner homing radio marker

is clear,

r when_Radio_Statio

0 ~falls_

LU

Radio Harker

of the outer homing radio

route by means of the rectangular

gator on the commander's

the radic coumpass to the radio

racdio marker.

of
ig brought

Turns

as the aircraft

the inner homing

angle, and report the

[6)]
ot

vadi tation relative bearing

cuter homing radio marker

fails on final he shovld change over the »ndio compass to

the radio station of the inner
report it to the airecrsf+t comm

Passing over the cuter
determined by the ringing of

receiver,

homing
the bell of

homing radio marker and

ander,

radio marker will be

the aircraft marker

RQODUnﬁular Landlng Pattern

187, 10 ~ 15 minties

Tield the aircra®+t commender Wil

before approaching

ok T W s £ gt Mk anat

Ilight

he landing air-

flight control

i1 reguest the




- 131 -

officer's clearance Tor zpproach and altitude senaration, and
landing instructions. Approach cleared and altitude separation
prescribed, approach +the outer homing radio station of the
airfield,

Upon entering the airfield area the aircraft commander
should change over to communication with the flight control
officer.

188, When passing over the outer homing radio station it
is necessary to bring the aircraft to the heading parallel
to the landing one by means of the left~hand +urn (if the left-
hand circul® i1s used for flights)., The right-hand turn in this
case 1s allowed only if the difference beiween +he approach
heading and the landing one does not exceed 15°,

If the right-hand circult is used for flights, 1t is
necessary to bring the aircraft 4o the heading parallel +to
the landing one by means of the right-hand turn. The left-
hand turn is allowed in this cace only if the difference
between the approach headiang and the landing one does not
exceed 15°,

Upon entering the heading parallel to the landing one
set the directional gyro at o°. raving noted the passage over
the inner homing radio marker sbsart +the stop=watch and follow
the heading parallel to the landing one for 75 seconds., After
that turn to crosswind leg with +he flight control officerts
permission. Dascent to the pattera flying altitude will be
performed upon the flight control officer!s order.

189, Vertical speed of descent up to an sltitude of
1000 m». will not be maintained in excess of 10 m. per second.
and belew 1000 m. 1t should not be more thon 5 m. per second.

120, The undercarriage will be extended ati the pattern
flying altitude when the aircraft is approaching the outer
homing radio marker traverse., Turther flight will be per-
formed in the usual manner.
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Judgenment_and gtraight—-In_Approach
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(Pig.15)
Action of Crew_above_Clouds ghgn_Appgogogigg_Airgiglg

191, Vhen flying above clouds, 1C - 15 min. before approach-
ing the airfield the sireoraft commander will reguest clearance
for approach, altitude separation, and landing instructions
from the flight control offlcers

Having received the clearance for approach and the land=-
ing insiructions, the aircraf® commander will order the
navigator to calculate the drift angle on final, the time,
lead angle « and the course of flight from the radio
station to the point of turn for penetrating the clouds down
to an altitude of 200 m. (the altitude of fligzht over the
outer homing radio marker).

mime of flizht above the clouds %% from the radio
station to the point of turn is calculated by means of the

formula
(iT.q, — 200) V
T1l% ‘ 1 .
'L = """“J':‘l ———————————— B l rﬂlnu;
v v
vert 2
where: Ilgqy altitude of flight above the clouds in metres;
Vvert ~ verticsl speed of descent in metres per second;
V4 ~ gpeed of flight when penntrating the clouds
dowm in km/hr (read by the narrow needle);
7, ~ speed of flight above the clouds from the

radio station to the point of turn in km/hr

(read by the narrow needle).

Tf there is no wind, airspeeds Vl and V2 are practically
considered to be egual to IAS ~nf flight; 1f there is wind,

Vl and V2 mist be equal to the average ground speeds during
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penetration of the clouds down and the flight above the
¢louds respectively.
Lead angle « is calculated by means of the formula

tg o = 25’
S

where: R - radius of turn in km.;
g ~ the aircraft path from the radio station to the
beginning of 180° turn (5 = Vzt) in km.,

The results of calculation: the time of flight from the
radio station to the point of 180° turn; the lead angle and
the drift angle on the heading of penetration of the clouds
down must be recorded in the aircraft log by the navigator
and reported to the aircraft commander.

e T T T w  wm wm o e me o e —_— e mm T mew T Tam e v e e e e

192. Approach of the landing airfield will Dbe performed
b a passive method of flying to the outer homing radio statlon
of the airfield by means of the radlo compass at the altitude
prescribed by the flight control officer.

—_.—_—--——-————-——_-—.——-—

193, After passing over the homing radio station take
the headlng reverse fto the landing one plus the lead angle
and & minute prior to turning to the landing heading extend
the undcrcarriage.

APter the estimated time has elapsed, perform a turn
by 180° to the left (if the left-hand circuilt is used Ior
£1ights) or to the right by 180° (if the right-hand circult
1g used) with the following coming to the landing heading
until the radioc compass and the directional gyro read 0%,
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194, Having completed the turn, extend the flaps by 20°
and transmit the following to the flight control officer:
"This is Air 2, on final, undercarriage drwn, request land-
ing clearance®, Then switch on the engines de-icing system cn
(the aircraft de-icing system should be switched on if
neoessary) and bring the aircraft to descent at a vertical
speed of up to 10 m. per sec. IAS will be maintained at
400 km/hr durlng descent.,

Having proceeded to descent, it is necessary to correct
the residual error of turn for accurate approach to the
TUNWEY «

Correction of error after the turn and introduction
of lead for drift at crosswind should be made in the same
way as during landing approach by means of the rectangular
landing pattern. At an altitude of 400 m. and an airspeed
of 340 km/hr extend the flaps by 35°. The further action of
the crew is the same as during judgement and landing approach

by means of the rectangular landing pattern.




VII. FLIGHT AT TICLT

195. Vhen preparing for a night flight, 1n addition to
the aircraft inspection performed before a dav-time flight, it is
necessary:

- to checl intactness and cleanness of slass of the taxi
lights, landing lights, navigation lights, and formation
lights during outside inspection of the aircraft;

= to check illumination of the instrument panels and
control panels after taking the seat in the cabin. TFor this
purpose switch on the lamps of wltravisletlizht, turn the caps of
fittings to the right, adjust brilliance by mecans »f the
rheostats and set the fittings in such a way that all the instruments
are well illuminated when the control column is in the neutral
position; check the fitting for fixing in the nperating posi-
tiong

—to check proper condition of the cabin light lamps. For

this purpose switoch them on by pushing the button on the fitting
body;

- to checlt iliumination of the Kli-12 compass

~ to switch on the navigation lights and get the senior
aircraft technician's report on their serviceability;

=~ to checli good condition of the taxi lights by switching
them onj; after the check the lights should be switched off;

~ to check good condition of the landing lights by
switching them on for a short time; during this the lights nust
come out, the beam of light must be directed along the aircraft
longitudinal axis and the brightest illumination of the ground

must be at a distance of 40 - 50 m. in front of the aircraft;
after the checlk the lights should be switched off; ‘

- to dim all the warning lights by turning the caps of light
filters to the extreme right-hand position, except for fire
warning lights, "speed too high® lights, fuel remaining for
15 and 30 minutes® lights, and the pressure drop warning lizhts

of the main and emergency brake systems:




-~ 1o checlk proper cnndition of formation lights.

Starting and testing of the engines should be performed in
the usual manner.

WARNING: TIf the flight begins at day light and ends in
darlkness, 1t is necessary tc dim out the
undercerriage warning lights before the
flight, and the rest of the lights subject tc be
dimmed out will be dimmed out 1n flight as
it 1s getting dark.

If the flight begins in darkness and ands at daylizht, all

the lights subject toc be dimmed out, except for the green

lights of the undercarriage extended position, will te dimmed

out before the flight and at dawn the caps nf their light filters will
be set for full brilliance. The green lights of the undercar-

riage extended position will not be dimmed out in this case.

196, The taxi clearance reccived from the flight control
officer, switch on the taxil lights and begin taxiing.

197. Taxi only along the taxiways with tha taxi lizhts and
navigation lights Oll. If 1t is necessary to insnect the taxiway,
use the landing lights.

During taxiing cut to the take-~off posivion the co-pilot
nust keep the control column in the neutral prsition for
normal illumination of all the instrurents on the pilots’ instru-
ment panels by the ultraviolet lights.

During dark night and poor visibility even during moonlit
‘night taxi with the formation lights switched ON.

when in the pre-take-off checks position, besides the
usual day flight procedure, check illumination of the flizht
instruments.

The aircraft gross weight being 72 tons and more, it is ne-
cessary to take off with the landing and taxi lizhts ON,

If switching on of the lights creatss glarin~ screen® which
makes piloting difficult, the take~off will be performed with
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the lights OTFF. The aircraft gross weight being lcss than
72 tons, the take-off will be performed with the landing lights OFT

and the taxi lights ON . After the take--off the landing and taxi
lights will be switched OFF at an gltitude of 50 m.

198, Take-—off is performed at night in the same way a8
in the day-time, The direction of take~ofi run Will be maintained
by the relative displacement of the line of the runway landing
lights. The nosewhcel will be lifted at the same speed as
during the talke-off in the day-time.

199. Do nnt make the sircraft hnldout over the ground but
continue flying with a gradual climb and incTease of speed up
to 370 - 380 lm/hr with the undercarriage down and the flaps
extended Dy 200, and up to the prescribed speed »f climb with
the retracted undercarriage and flapns.

200. The aircraft being airbbrne, pilot it by referring to
the artificial horizon, runway lights alrspeed indicator,
and rate-of-climb indicator; before passing over the runway
boundary lights it is necessary to begin to nilot the aircraft
by means of the instruments nnly{

. 20l. Afier the aireraft unsticking the co-pilet will as-
sist in piloting the aircraft by paying main attention to the
absence of banks,maintenance of speed and direction of take~
onff. IT there are some deviations from the normal readlngs,

he will immediately report it to the aircraft commander.

ce at Wizght

a

Methocs of Pilot

i

202, Pattern Tlving at nizht will be performed along the
same rToute and at the same speeds and altitudes as during a day-
time flight. Banlks during turns must be equal to 150, It is
allowed to increase the bank up to 20" durins final turn for accurate
alignment with the rurway.

Banked turnsir the zone will be performed with 15° and

o . : . e N .
30° banks, if one of the engines is throttled dowr, the bank during

the turns should not exceed 15°,
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203. As a rule, all flights at night will be performed
according to IFR. It is not recommended to use the sky-line (even
if it is visible).

Cross—oountry flight at night requires utmost attention
on the part of the crew and greater accuracy in their job than the
flight dvring the day-tine.

204. Landing approach will be performed in the same way
as in the day-time. Points for the beginning »f turns will be
determined by means of the APK-5 radio compass.

In order to align with the runway, final turn will be
performed without descent at an altitude of 400 n. in such
a way that the banl hy the end of the turn is decreased but
not increased. :

205. The aircraft being on the landing course,the flaps
will be extended and the taxi lights switched on.

206, Vhile descending on final the aircraft commander should
pay special attention to the maintenance of the prescribed
speeds and altitudes over the ouwter and inner homing radio
markers., In the ccurse of the flaps xtension and after their
extension by 35° the airepeed must be decreased gradually
and be egual to 300 - 290 km/hr over the outer homing radio
marker, 290 - 280 km/hr over the inner homing radio marker,
and . 280 - 270 km/hr before the beginning of levelling-off.

The altitude of flight over the outer homing radic marker must
be equal to 200 ~ 220 m.,and 80 - 70 m. over the inner homing
radio marker., The vertical speed of descent on final must be
equal to 2 - 4 m, per sec.

207, If the air is transparent, the landing lights will be
switched on during landing approach at an altitude of 100 - 150 m.
I IT IS RAINING OR THERE ARE DUST AND HAZEL I7 IS FORBIDDIN TO
USE THE LANDING LIGLTS.

208, The aircraft will be levelled-off for landing only in
the runway area 1it by searchlights. It should be remembered
that the first searchlight is positioned at a distance
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of 200 = 300 m. from the beginning of the runway. LAIDING ON THE
GROUND IN PRONT OF THE RUNWAY IS STRICTLY FOBIDDIN.

Landing on the runway illuminated by the searchlights
will be earrcied out in the same way as in the Cdayv-~time. After
the touchdown, switch off the landing lights. The landing run
will be carried out with the taxi lizhts on.

Landing with the switched on landing lights on the runway
which is net 1lluminated by the searchlights is more compli-
cated and requires a certain skill and utmost attention on
the part of the pilot.

209. The direction of the landing run will be maintained
by the relative displacement of the runway lightss Brak-
ing during the landing run will be performed in the same way
as in the day-time.

210, Uncer zdverse weather conditions the landing
approach at night both by the method of straight-in approach
and rectangular landing pattern is performed with the aid of
instrument landing facilities in the same way as in the day-
time,

211, Prior to entering the clouds it is necessary to
switch on the pitet-static tubes heating, the engines de~icers,
pilets?! cabin windows heating and, if necessary, the wing and
tall unit de-~icers.

212+ If visibility through the windscreens is pnor, the
alrcraft commander should open the side sliding window and observe
the ground through it, the co-pilot in this case should check
the altitude and the speed of flight, he should check the
absence nf banks and accurately maintain the landing course
by means of the directional gyro; he will immediztzly report all the

o’

deviations to the aircraft commander.
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climb preventing the speed decrease below 300 lm/hr during

the climb. In the presence of obstructions climb will be
perforned without acceleration at the speed at which the engine
has failed., The opntimun speed of climb with one operating
enzine at the marinuw rating, extended undercarrlaoge anc o
flaps is ecuval to 300 - 310 kn/hr. “he speed decrease below
300 - 310 km/hr will leacd to the nininunm neriissible speeds

of flight; the smeed increase conglcerabl; decreases
rate of climb.

At an oltitude of 40 - 50 m. over the obstructions,
begin to retract the undercarriage and flaps (flaps will be
retracted un to 16° D 50 impulses), maintaining the speed
of £lisht of 30C -~ 310 Ikm/hr at the same time. After complete

g

retraction of the undercarriage (maintaining the vertical

speed of climb) upon reaching the speed of 340 lm/hr, retract
the flaps completely and continue climbing with the speed
increase up to 330 knm/hr,
The turn to crosswind and rectangular landing pattern
flight will be performed at a speed of not less than 380 km/hr,
After the undercarriage and flaps have been retracted
and the speed of 3380 - 390 Im/hr has been reached, but not

later than & min. after the maximun rating has been established,
transfer the ensine to the normal or lower rating required to

maintain the spneed of pnattern Tlving.

Flight with One ingine Operating

214. Vhen one of the engines stops in flight, the
aircraft is very slow to turn in the direction of the falled
engine. During this the load on the pedal is small and 1t is
eliminated by an insignificant deflection of the rudder trim tab.
The Ty-16 aircraft practically with «ll gross
welghts can fly level with one stopped engine (with smaller
gross weights at the altitudes of up to 7000 m. ).
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The indicated airepeeds (IAS) which practically depend on
+the altitude only correspond to the maxinun level flight range

conditions with one operating engine (See Tablo 7).

T able 7

Altitude, m. 1000 2000 |3000 4000 |5000 6000 7000

145, km/hr 560 540 520 500 L 460 430

In order to achieve the maximum range , when Tlylng with
one operating ensine,it is necessary to fly at the maximun
possible altitucde of £light, which depends on the aircraft
gross weight.

During this the operating engine speed shculd be set
within the 1limits of 4300 - 4350 r.p.m, and IAS should corres-
pond to the values indicated in Table 7.

The maximum endurance of flight is achieved at all

altitudes at the indicated airspeeds of 370 - 380 lm/hr,

Then the engine fails at high altitude, 1t 1is
necessary to set the speed of the operating engine within the
limits of 4300 - 4350 r,p.m. and descend with the operating

engine, maintaining the IAS versus the altitude (See Table 8).

Table 3
a1l titude, m 11,000 9000 7000
TA M/hi 410 420 430
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At lower altitudes the speed will be maintained in
accordance with Table 7 up to the altitude at which the
alrcraft will fly without descent.

The turns and banked turns both in the direction of
the operative engine and in the direntinn of the inoperative
engine are performned at 400 - 450 km/hr IAS with a bank not
exceeding 20°, |

Vith the undercarriage down and the flaps extended

c ; . .
by 357 and the aircraft gross weight of up to 46 tons, the
aircraft with orne operating engine may make a go=-around from
the altitude of 150 - 200 m. :

Actions of Crew in the Dvent of Ingine Tailure in

Flight

215, If one of the engines fails in flight, the aircraft
comma~der shoulcd:

= shift the throttle lever of the failed engine to the
STOP position and set the speed of the operating engine within
the 1imits of 4300 =~ 4350 Tepomm.;

- remove loads from the pedals by the rudder trim tab;

- switch OFF the master power supply selector switch
and close the fuel shut-off rock of the failed engine.

In case of a long duration flight with nne of the engines
Tailed, open the fuel crnss~feed cock and watch by the fuel
quantity zauge that the fuel is being ~onsumed evenly.,

WARITTI'G: 1. If at the moment of the engine failure the
tanks of the first groups are filled
completely, it is necessarv(with the
cross~feed cock opened) to watch the even
consumpivion of fuel from these groups by
the readings of the fuel cuantity gauges.

I  +the fuel is being consumed unecvenly,

change over to the manual control of fuel
consumption.
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If a% the moment of the engine failure
the gircraft fuel capacity has not exceeded
30,000 1it. of fuel and the tanks of the
first groups are empty, then unevenness of
fuel consumption will not cause displacement
of the aircraft centre of gravity beyond the
permissible limits.,

2. llever open the cross—feed cock when
there is fuel leakage from the groups of tauks
of one of the engines (for example, the tank
is punctured, the pipeline is broken or
disconnected, etc.), because due to this
damaze the fuel from the groups of tanks of the
other engine may be forced out into the
atnosphere which will result in stopping of
both engines,

Ffuel leakage may be detected by means of
the fuel gquantity gzauges (Curing leakage the
actual fuel consumption will exceed the
estimated one), or vigually by the trail of

[

tomized fuel after the aircraft, or by the

[t}

Hh

uel runs on the aircraft parts.

Approach to the airfield will be macde at an altitude
not lower than 600 m. The undercarriage will be extended
prior to the turn to base leg. The pattern flying speed and the
speed during turns will be equal tn 40C km/hr without
allowing its decrease below 360 km/hr.

The final turn will be performed at a conventional
distance from the runway. Judgenent will be made for a slight
additional power.

After the final turn extend the flaps by 35°%.

The speed of the operating engine during descent will
not be decreased below 3500 r.p.m. in order to decrease the
time of +the engine acceleration up to high revolutions with
a view to correcting the judgement, or making a go--around.
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After the landing is performed, taxl to the narking area.

The aircraft is taxried well with one operating engine.

Foilure of Automatic Tuel Comsumption

Systen

016, If the successive group has failed to switch onthe
blue and green lights have failed to g0 on.,and the engine fuel
supply is provided from the fourth (stand-by) group, it is
necegsary to change over to the manual control of fuel
consunption without switching off the stand-by pumps, but
switching on the groups in tho same sedquence as during the
automatic control of fuel consumption.

When 300 - 500 1lit. of fuel remain in the switched on
groups of tanks, switch on the pumps of the successive groupSe
Ty order to consume this fuel remainder after switching on
the pumps of the successive groups of tanks approximately one
hour of flizht is required. ifter the above mentioned time has
elapsed, switch off the pumps of the praceding STOUDS.

When the secuence of the blue lights burning is broken,
it is also necessary to change over to the manual control of
fuel consumption without switching off the stand=by pumpsa

Tf the lights of the 30-or 15-minute fuel remainder burn
with the automatic fuel consumption system functioning normal—
1y and there is fuel in other groups (checlk by the fuel quantity
zgauge, fuel flowmeter, and calculations), continue the automatical-
1y controlled fuel concumption, and accurately check its remainder.
Such a rase is possible, when the fuel has been consumed ahead
of time (when a tank leaks, when fuel flows from one tank to
another one, when the rating of the stand-by pumps 1s higher
than normal) from the Ffourth or fifth groups of tanks.

I +he blue lamp has come on and the green lamp of one
of the pumps of this group of tanks does not lizht up it is.neces=
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gary to make sure by the fuel quantity gauge that fuel 1s consumed
from this groun. If the fuel im being consunmed, 1t means that

the pump is 1n good condition and the pressure warning unit
ig out of order or the green lamp has burnt out; in this case
continue to use the automatic fuel consumption system.

But if the fuel is nnt being consumed, it means that the
pump is out of order, andé it is necessgary To change OVer to the
manual fuel consumption control without gvitehing off the
stand-by pumps anc consume fuel from all the groups in the
prescribed sequence.

WARNING: 1, If the fuel booster pumps of the first or

second group of omne nf the engines fail, IT IS

3

TONBIDDTN to consume fuel Irom the corresponding
group of the other engine 1n orcer to maintaln
the location of the aircraft centre of gravity
within the permissible limits.

o, TT the fuel booster pump of the third or
fourth group of tanks,located in the port or star-
voard winz, fails, it is allowed to consunme
fuel Trom the tanks symmetrically located in the
other wing. ‘

3, If all the warning lights on the automatic
fuel consumption panel go out in flight (during
the automatic fuel consumption), immediately
change over to the manual control of the pumps,
having switched on the ASC-5 circuit breaker
of +he manual control of all the fuel booster
PUIIPS »

o3

217. If after the take-off with full fuel capacity both
creen lights of one of the first groups went out, 1t is
necessary:

- to make sure by the fuel gquantity gauze whether the

fuel ig being consumed from this gTroup;
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~ if fuel is being consumed, continue to usc the
automatically controlled fuel consumption; 1f fuel is not
oonsumed, change over to the manual control without switching
of? the stand-byv punmps and switch on the booster pumps of both
first groups; if affter this the grcen lights, which werac
not on durinsg the automatically controlled fuel consumption,
do not come on and the fuel is not teing consumed, immediately
switch off the booster pumps of Tboth first groups and
switch on the booster pumps of the second grours;

-~ report the case to the flight control officer
and act according to his directions.

T landing 1s orcdered 1t 1s necessary:

- to drop bombs (if they were suspended) on the flight

control officer's instructions;
- Tto jettison fuel from the thirc ancd fourth groups.

Before jottisoning fuel BL SURL T0 SVITCI OFF the

Lo S W

circuit brealters of the emergency fuel jettison on the co-
~pilotis circuit breakers panel, because otherwise fuel Jettison

will also take place from the first groups, where only the

7
serviceable booster pumps will be on, and this may result in
the dangerous derangement of the aircraft centre of gravity.

By the fuel consumption from {the second groups ensure
the aircraft landing weisht not in excess of 55 tons and
perform landing.

218, If during the Tlight the green lizghts of all
previously consumed groups do not go out or come on, this indi~
cates failure of one of the units of the automatic fuel
consumption svestem (amplifier). In this case it is necessary
to detect the feoiled unit by switching off by turus and continue
the automatically controlled fuel consumption with the help of
the serviceable unit,

The navigator should replace the Cll=1 4.0, fuse of

the falled unit of the automatic fuel consumption system

£

o)
on the panel of A.,C. fuses, After the replacenment of the fuse,
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switch on the failed unit and if the trouble 1s not eliminated
continue the flight with one serviceable unit (amplifier).

219. If the fuel has been consumed before all four blue
11~hts and the 1lights of the 30~andé 1b-minute Tuel remalnder
come on and +the £1i Wt should be continued, one should:

—~ change T1ight conditlons to ensure the ninimum fuel
consumption per Lwour or Lilometre dependins on the particular
situation (the 15-nirute fvel remainder 1s desismnecd for
15 minutes of flisht at an altitude of 5000 o, at the normal
engine rating); ,

- ch&nge over to the manual conirol of the pumps and at

in

the same time switeh rn the pumps of all the groups (to

L
s

consume the fuel renainder ).
220, The Ty~16 aircraft may have snontaneous stopping of

the engines vhen Flvins with the non~operating booster

pumps (eeze, the flisht in the deenergilzecd aircraft, or the

T1ight with the automatic fuel consumptinn svsten switched

off, if the successive group 1s not switched on in time and

fuel from the Fourth sroups is already consumec, or the stand-by

numps were not switcned on), when the fuel supply ~ZL the

engines is perforved by gravity. The £1isht with the switched

off booster pumps, and with the sufficient fuel supply ,may

be performed only at altitudes of 7000 m. and lower in the

absence of "bumping® without any danger of the engines

spontaneous stoppinge Therefore when the fuel booster pumps

are switched off in Tlight at altitudes of 700C m. and

lower, it is necessary to switch on the neutral gas and

continue flvinc~ at this altitude at the maxinum range rating

to the nearest airfield. During this it is Forbidden to perform

evolubions at the ensines rating above 4000 Tep.it. anc it is

also forbidden to Sharply shift the engines control levers.
Durins patiern flying and landing take into account the

fact that the engines, o the ratings higher than 4100 T'eDem.
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and while changing their operational ratings towards the
increase of engine speed, function very unsteady (the engines
stopping is possible),

221ls During flights at altitudes hisher than 7000 m,
as well as during descent from high altitudes to 7000 m,
when the fuel booster pumps are off, the engines stopping is
possibles That is why, when the booster punps are off at
altitudes higher than 7000 m. it is necessary to descend +to
the altitude of 7000 m, and after that continue the flight. IT
the engines stopped spontaneously while descending to the
altitude of 7000 m. or during the flight at verious aliitudes
because of "bumping?, perform their starting in the sequence
described in vection "Spontaneous Stopping of Both Engines
in Flightv,

Crew Actions when Trouble in Undercarriage Extension

and Retraction System Is Detected

Incoumplete Retraction of Undercarriage

222, IT during the undercarriage retraction (when the

q

pressure in the system has reached 146 - 157 kg/ch and the
system has been under this pressure for 15 seconds) one or
several warning lights have failed +to come on or all the lights
indicating the undercarriage retracted position have rome on, but
after the cock button has returned to the initial position one or
several lights of the undercarriage retracted nosition go out, it
indicates that the undercarriage legs (the rotraction of which

is indicated by these lights) have not reached +the extreme
retracted position. In this case it is necessary to make sure
that the buttons ITATLUSION are in the initial upper position and
after that decrease the speed of flisht down to 360 -~ 380 Irm/hr,
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A3

then extend the undercarriage using the main system and repeatb
the undercarriage rotraction.
If during the second attempt to retract the undercarriage
the red warning lights fall to come on acain or after they
are on they will 7o out, report to the f£1ight control officer
that there is troublse in the undercarriage rTetraction system
and then act according to his directions.
VARNLIING: IT 18 PORBRIDDEN:
1, To perform flights with the depressed
button.
0. To continue execution of the mission when

the undercarriage is not locked and is held in the

retracted position by the pressure in the
wwdraulic system, even if +the warning lights
of +the undercarriage retracted positilon burn
during the retraction, but go out when the
undercarriage cock button is returned to
its initial position.

3., To use the emergerncy hydraulic system
for the undercarriage retraction, except for

the case when the aircraft conmander has

decided cdue to srme reascn tc perform a
belly landinga

Incomplete Ixtension of Undercarriage

A yom sm ewa e wow  deam  wem BDa ke wme e e B

003, If duringz the undercarriage extension one oI
several warning lights of the undercarriase extended position
fail to come on, it 1s necessary:

~ 4o malke sure that the pressure in the main hydraulic
system is 146 - 157 kg/cm® and the button RUTRACTION is in its
initial upper position and a locking clip is inserted under it
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. . 2
Note: If the pressure in the systenm is below 146 kg/cm s
the additional extension of the undercarriage

will be performed using the emergency systenm.

- to make sure that the larger button of the undercarriage
extension on the main cock is fixed in the depressed position,
and the smaller button of the counterpressure is in its
initial upper position;

~ to decrease the speed of flight down to 360 km/hr and
wait for 10 - 15 seconds; »

- to check the position of the undercarriage main legs by the
tell-tale rods 1f the warning light failg ©to come on and the
condition of the nosewheel leg lock strut through the inspec—
tion port situated in theipdraulic equipment compartment;

~ to replace the non-burning lamp or to change places
with an adjacent lamp i1f according to these signs there is
no doubt in full extension of the urdercarriare;

~ to retract and extend the undercarriage once more using
the main hydraulic system if the above-mentioned actions
have  not resulted in the coming on of the warning lamp.

Additional Ixtension of Undercarriaze with the Help
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224, If the undercarriage is not locked by the main
hydraulic system at a speed of flight egual to 300 km/hr and
one or several green warning lights have failed to come on
~and the visual check confirms that a legz (or less) is incompletely
extended, 1t is necessary Lo make the additional extention of
the undercarriage with the help of the emergency hydraulic
system,

For this purpose maintaining a speed of 360 km/hr,
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make sure thasv all the three buttons of the undercarriage
retraction and extension main eock sre in the initial pulled

up position and the locking clips are put under the larger

button RITRACTION and the smaller button of extension, then
open the cap of the undercarriage emergency retraction and
xtension cock and press the larger button of extension (without
pressing the smaller button and withdrawing the locking clip
from under it) and lock it in the pressed position. Put on the
switch BOOST mounted on the central panel of the pilots and
raise pressure in the main braking system up to 160 = 105 kg/cm2.
If the warning light does not come on,cneck the posi-
tion of the malin undercarriage legs. |
Report the position of the undercarriage to the flight
control officer and met his directions and permission for
landing.
llotes: 1. Landing, landing run, end taxiing in all
cases will be nerformed with the larger
button DATENSION locked in the pressed
position. The smaller button should be in
its upper position and the locling clip
should be put under it. The larger button will
be released only by the permission of the
sauadron engineer or by the permission of
the senior aircraft technician after the
sround crew have taken measures against
spontaneous folding of the under-
carriage legs,
2. In order to provide full pressure in the hyd-

4

raulic system after the landing 1T 1s
N, )

necessary that one of the engines should

work t111l the measures against the

undercarriage spontaneous Tolding are taken,
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P25, Dxtension of the undercarriage with the help ol the

emcrgency system is perforiied in those cases when the main
hydraulic systen fails. In order to extend the undercarrviage
with the help of the emergency hydraulic system it 1s necessary
t0 make sure that:

~ the buttons of the main cock of the undercarriage
extension and retraction are in the initial upper position and
the locking clins mre put under the larger butbtton of retraction
and smaller button of extension of the undercarriane;

-~ the pressure in the main brakliag system 1s equal ©o
148 -~ 155 kg/omz. If the pressure is less than 148 kg/omg, it
is necessary to increase it up to 150 kg/om2 by pressing the
selector switch BOOST mounted on the central panel of the
pilots,

The sequence of hancdling the emergency undercarriage

extension cocli buttons is the same as during the extension of

the undercarriase assisted by the main hydraulic svsten.

o
[}

5
otes: 1. The time of the undercarriace extension in
this case is ecual to 2.5 -~ 3 minuteg.

2. In order to ensure braking after the undercar-

]

riage extension before landing, make sure that the
pressure in the main and emergency braking svstems
ig normal. If the pressure is lower than the normal
one, increasc 1t up to the normal level., During
this one should take into account that during the
pressure drop below 30 kg/om2 the 460I0 pump is
auntomatically switched off, In this case the pump
will be switched on manually by pressing the
selector switeh DOOST mounted on the nilot's

central panel,




- 154 -

Tailure of Main and Imergency Systens

of Undercarriage Ixtension

026, If during the flight the main and emergency systems
of the undercarriagze extension fail, the undercarriase extension
should be performed by the manual pump (the time of the
undercarriage extension is 15 -~ 20 ninutes), for this purpose:

- make sure that all the buttons of the main and
emergency coclks of the undercarriage retraction and extension
are in the initial upper position and <the locking clips
are put under the larger buwttons RETRACTION and smaller buttons
of the undercarriage extension;

~ insert the handle into the pump mounted between the
pilots’ seats;

- press the Dbutton of axtension of the main cock of the
undercarriage retraction and extension and lock it in the
pressed position;

- actuate the pump by means of the handle till the
undercarriage is completely extended,

TLanding Vhen lYeosewheel Leg Iaills to Lxtend

007, VWhen landing with retracted nosevheel it 1is neces-~

sary:

- to report the malfunction of the undercarriage to the
£1isht control offiecer, get landing clcarance and the flight
control officer's directlons;

- to switeh on the neutral gas system;

- to0 decrease the aircraft gross welight. For this purpose

I

jettison Tuel and drop bombs tgafe? in such a way so as not
to inflict damece to the people and buildings;
~ 40 create the maximum possible aft location of the

centre of gravity by consuming Tfuel in flights
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- navigator, take his position behind the armoured
back of the aircraft commander's or co-pilotts seat;

- extend the flaps by 35° after the final turn;

- all tho members of the crew, who remained in their
seats tighten and lock the harness; switch off the electric
consumers except for those which ensure the landing and normal
functioning of the engines;

- immediately after tcuchdown the co-pilot will jettison
the upper hatch cover above his seat and the gunner will
open the emergency exit hatch; the navigator-—radar operation
will switch off the [0=4500 inverter;

- a2t the moment of touchdown cut out the engines, the
co-pilot will close the fuel shut-off velvess

~ after touchdown by the main wheels of the undercarriage,
begin braking, holding the airecraft nose from lowering by the
control column. As the speed decreases during the landing run,
smoothly lower the aircraft nose. When the alircraft nose
touches the runway, release the drag chutes and continue
braking till the complete stop of the aircrafte.

Landing on One Main Undercarriage Leg and

Nosewheel Leg

228, The whole preliminary preparation for landing will
be made in the same way as for the landing with the retracted
nosewheel leg. Besides, 1t is necessary:

~ to level-off and float with a slight bank in the
direction of the extended main leg;

- ta land on the extended main leg;

- to cut out the engines at the moment of touchdown}

the co-pilot, close the fuel shut-off valves;
- to0 lower the aircraft onto the nosewheel leg and
release the drag chutes after the touchdownj during the landing.
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run mailntain bank in the direction of the extended main leg; in
order to maintain direction use aillerons as long as possible
(until they lose their effect) and use brakes;

- t0o be ready for a sudden aircraft turn in the direction
cf the main leg, which failed to extend;

- to vipgorously brake the wheels of the extended main leg
by the emergency brakes prior to the moment the aircraft falls

on its wing towards the retracted main leg, the navigator-
radar operator, switch off the aircraft storage battery.

Landing when Undercarriage Bogie

— em R em Em e A em em g e M sea e Res e e

229. If after take-off, prior to the undercarriage
retraction (or in the process of undercarriage retraction), or
during the flight with the undercarriage down it is detected
that one of the bogies of the undercarriage strut is in the
position near to the vertical (at an angle of 85° to the aircraft
longitudinal axis) the aircraft commander will:

- not retract the undercarriage (or discontinue its
retraction, if retraction was under way. For this purpose the
RETRACTION cock will be returned to its initial upper position
and the undercarriage will be extended in the usual manner);

~ ascertain the position of the falled undercarriagé strut
by the gunner's reports and report the malfunction to the
flight control officer and get his directions;

~ decrease the aircraft gross weight down to 48 tons by
fuel jettison or by fuel consumption and get the landing
clearance from the flight control officer.

All the members of the crew, remaining in their seats,
will tighten and lock their harness,
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Approach, judgement, and landing will be performed in

the same way as during landing with operative undercarriage,
avoiding banks and the aircraft touchdown at a small angle of
attack and higher speed. '

After touchdown commence braking and release the drag
chutes.

Belly Landing

230. Depending on +the situation the gircraft commander
will take a decision to land with all members of the crew or
with some members of the crew abandoning the aircraft.

Prior to the belly landing i+ is necegsary:

~ the aircraft commander, warn the crew by the order:
"Orew, prepare for belly landing®;

-~ to switch on the neutral gas system;

- to jettison fuel and drop bombs "safe" (if they are
suspended ), The bombs will be dropped in guch a way that not
to inflict damagze to people and buildings;

~ to make landing on the ground according to the
directions of the flight control cfficer;

~ the members of the crew who remained in thelr seats,
tighten and lock the harness;

- to take into account the reduced drag due to the
retracted undercarriage while making the judgement to avoid
overshoot when landing:

- to extend the flaps by 35O after the final turn;
descent after the final turn will be performed with a gradual
decrease of flying speed with a view tc achieving the speed
of 260 - 270 km/nr before levelling—off judgement will be made

with inconsiderable additional power;

- the co-pilot, jettison the upper hatch cover above his

seat by the aircraft commander's order prior 1o the touchdown;
the gunner, open the emergency exit hatchj
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- to cut out the engines before touchdown. The co-pilot,

close the fuel shut-—of<: valves; the navigator-radarwoperator,
deenergize the aircraft by means of the master bar;

- the crew, leave the aircraft through the emergency
exit hatches without +the aircraft commander's order after the

ailroraft has stopped;

—- to take all possible measures to localize fire and +to
rescue the crew members in the event of fire in the aircraft
and 1f the crew members are wounded,

Landing Flaps Fail to Extend

231s If the Tlaps fail to extend, when they are controlled

from the co-pilott's control panel, extend them from the aircraft
ccmmander's control panel,

If the flaps still fail +o extend, the navigator in
this case will switech off by turns the circuit breakers lios 1
and 2 of the flaps extension mechanism (on the commander's
circuit breaker panel, the bottom row) and the pilots will try
to extend the flaps from their control Panels,with one of the
circuit breakers being off,

When the landing flaps fail to extend, the approach,
Judgement, and landing will be made in the following ways

(1) If the flaps are not fully extended +the outer
homing radio marker will be passed at an altitude of 150 m.
and at a speed of 330 km/hr ,the inner homing radio marker will be
passed at an altitude of 50 m. and at a speed of 300 km/hr, the
levelling~off will be commenced at a speed of 300 km/hr at a
distance of 500 m. from the beginning of the runway. The
touchdowt: will ocour at the speed of 270 - 280 lkm/hr.
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After the touchdown (2 - 3 seconds later) commence

braking and release the brake chutes. If it is necessary

to reduce the length of the landing run, apply the emergency
brakes and cut out the engines. In emergency cases Open the
bomb bay doors (in the absence of bombs ).
. (2) Vhen the flaps are extended by 20-25%,the outer homing
radio marker will be passed at an altitude of i86~280 m,. and at
a speed of 310-315 km/hrple inner homing radio marker will
be passed at an altitude of 60-70 m, and at a speed of 300-310 km/hr,
the levelling—off will be commenced at a speed of 300 km/hr
at a distance of 300 - 400 m, from the beginning of the
runway. The tcuchdown will take place at the speed of
250 ~ 260 km/hr.

AfPter the touchdown ( 2 = 3 seconds later) begin braking,
release the braking chutes and 1f necessary apply the emergency
brakes and cut out the engines. In emergency Cases open
the bomb bay doors (in the absence of bombe )

Note: When the flaps are extended by means of one MII3-3u

flaps aoctuating motor, the time of their
extonsion is increased by two times. This fact
should be +taken into account when performing
the landing approach.

Urgent Landing and Fuel Jettison

232, When it is necessary to perform vrgent landing and
if the aircraft gross weight exceeds 55 tons, 1t is necessary
to jettison fuel via the fuel jettison system, For this purpose
bring the aircraft to level flight, set the speed of not more

than 500 km/hr IAS and open the cock mounted on the
commander's panel, While doing this remember that when the
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aircraft gross weight is 70 - 71 tons the permissible 1

welght of 55 fons will be obtained after & - 9 minutes 1if

the fuel jettison system is used. The fuel jettison will be

checked by the readings of the fuel quantity gauges total scales.
The landing with the aircraft gross Wéight equal to

55 tons will be performed onto the concrete Trunway with the

pilot's utmost attention. The location of the aircraft centre

of gravity during the fuel jettison practically does not change

(at the end c¢f the fuel jettison from the first groups of

tanks the location of the centre of gravity will shift by

2 per cent aft). At the same time take measures (if possible)

to drop the outer becmbs “safev.

Spontaneous Stopping of Both Ingines in Flight

233, If both engines épontanaously gtop in flight the

aircraft commander should:

(1) immediately shift the throttle levers to the STOP

position and bring the aircraft to descent conditlonsj

(2) immediately connect the emergency ingtruments to the

aircraft storage batlery supply. For this purpose 1ift the

red cap mounted onthe left engine control panel, and place

the twin selector switches EMERGENCY INSTRUMENTS BATTERY SUPPLY
to the ON position (towards the aircreft side).;

Ngtes: The emergency instruments can also be commected to
the aircraft storage battery supply by the navigator=—
radar operator upon the commander's order: "Connect
emergency instruments to battery supply®.

(3) as soon as the aircraft reaches an altitude of
7500 m, at the IAS within 400 - 500 km /hr and the autorotation
speed of not less than 900 r.p.m. set to start the engine.

Note; When both engines are cut out, the aircraft IAS
of 400 - 500 km/hr correspoands to the vertical
speed of about 20 = 30 m. per SECe¥
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(4) after the engine has been started, come to the normal

rating within one minute, stop descending, return the selector
switch EMERGINCY IISTRUMBITS BATTERY SUPPLY to the OFF position,
and proceed teo start the other engine.

WARNING: 1. If the ailrcraft was lower than 7500 m. at
the moment the engines stopped , it is
necessary to proceed to the engines Starting
immediately after the preliminary operations
have been carried out and the alrspeed
of 400 -~ 500 km/hr and the speed of the
engines autorotatinn above 900 Tep.i.
have been reached,

2., 11 starting of one engine was a failure,
immediately proceed to starting the other
engine, Defore the second attemnt to
start the first engine it is necessary to
bleed 1t at the autorotatinn rating for
not less than 2 -~ 3minvtes but in such
a way sc as to prevent fuel jettison from
the jet nozzle.

3. The =ngine must be started before an
altitude of not lower than 1000 m. over
the ground relief is reached. If the
engines have not been started while

-

descending to this altitude, discontinue
their starting, reduce the vertical

speed of descent and, depending unon the
situation, decide whether to bail out or

land with the dead engines. The crew

members (except for the pilots)should
completely get ready for ejection (without
Jettisoning the hatches covers) before an
altitude of 1000 m. is rcached irrespective
of the fact whether they will bail out or not,
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Iy IT the engines have stopped at the altitudes
lower than 1000 m.,do not stzrt them and,
depending upon the situation, decide whether

to bail nut cr land with the desad englnes.

inn at High Aldtitudes

3

Cabins Depressurisat

234e If a cabin is depressurized at altitudes bove
7000 m. and the excessive pressure drops below 0,2 kg/cm with
the air supply to the cabin frem the engines being available
and the oxygen equipment being in zood condition, it is
necessary:

- to descend to 7000 m, and continue flying, taking
into account the fart that fuel consumption increases. IFf the
fuel supply available on the aircrarft is not sufficient
for the execution of mission at this altitude, get back
to your airfield or to the nearest one;

- to report the case to the flight control officers

- all the crew members, checl: the state of health
of each other continuously and reprrt thelr good or bad
condition and the functioning of oxygen equipment to the
alrcraft commander every 5 minutes.

235. If the cabins are depressurized at any altitude
because the air supply to the cabins from the engines is

topped (consumption according to flowmeters ocuals zero) and
the oxygen equipment is in gond conditinn, the co-pilot, on
the commander's order, should check the availability of the air
pressure by -the low pressure zauge, mounted on the
hatches sealing panel. If the pressure is dropped o zerc, it
is necessary to close the HATCHES STALING valve,mounted on
the hatches sealing panel,and to check whether the pressure
read by the 1ow pressure gauge 1norgaues or note. ILf the pressure

has increased up to 3.7 = 4,5 kz/om”, it is necessary to
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check by means of the flowmeter whether the alr is fed to
the cabins from the enzines or not. If the air is being fed,
continue Tlvinz at the altitudes mentionec in Item 234.

If the pressure read by the low pressure gaugse has not
increased after the IIATCHES SBALING valve had been closed, 1t
is necessary to open the HATCHES SEALING valve, close the
cocks of the cabins supercharge from both engines and check
whether the pressure increases or not. 5

If the pressure has increased up to 3.8 =~ 4.5 kg/en,
open the cock of the cabins superchar;e of one of the
engines, If the alr pressure read by the pressure gauge
remains the same, leave this cocl open, make sure that the
air for the cabins pressurization is being fed, seal the
cabins, and proceed with your mission., If the alir pressure
indicated by the pressure gauge is not maintained, close the cabins
pressurization cocl: of this engine and open the cabins pres-—
surization cock of the other engine, If the air pressure read
by the pressure gauge is maintained, leave this cock open, malke
sure that the air for the cabins pressuriczation is being supplied,
seal the cabins, and continue Lo fulfil the miscion.

If the air for the cabin pressurization is not sup-
plied even from the other engine, or when closing both cabin
pressurization cocks, the alr pressure indicated by the
low pressure gauge coes not increase up to the value of
3.3 = 4.5 kg/cmg, report the case to the fli~ht control officer.

Discontinue +the migsion and returr to vour base or 10
the nearest airfield, Dufing this the co-pilot and the radio-
gunner 1n order to prevent high concentration of oxygen in
the cabin (which is dangerous in fire respect) will switch
on the cabins ventilation by the atmospheric air (from the
low altitude ventilation system) and will keep the cabin
combined pressure valve open in the position of the emergency
pressure release, The co-pilot will make sure that the
manual air supply regulator is open. In order to prevent
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freezing of the window panes in the cabins, switch on the
electric heaters (unit 107). Also switch on the electric
heating of the pilots' windows and the navigatorts windscreen
in the front cabin.

In flight the aircraft commander will periodically ask
the members of the crew about their state of health especially
while flying in the depressurized cabins at altitudes
higher than 4000 mn.

236, When the cabins air supply from the engines is
discontinued at altitudes higher than 12,000 m, immediately
descend to an altitude of 12,000 m. and act in accordance
with Item 235,

Troubles in Oxygen System

237, VWhen the normal oxygen supply is disturbed (the
reaction of the oxygen-flow indicator blinkers to breathing is
weak or is absent) it is mecessarv 1o open the emergency
oxygen supply cock of the oxygen regulator, check whether
the oxygen hoses are not jammed jcheck the fitting of the

xygen mask., If +the oxygen supply is not recovered,descend
to an altitude of 4000 m.

Note: Vhen the emergency oxygen supply coclk is ovened,
the blinkers of the oxygen-flow indicator
should be open too.

When the oxygen pressure in the oxygen mains drops
down to 6 kg/cmg, or when oxygen 1s spent up to 4 kg per each
KIE=-30 liquid oxygen converter, it is necessary to
descend to an altitude of 4000 m.,report the case to the
flight control officer and get his directions on the fur-
ther executlon of the taslk,

If oxygen pressure in the mains sharply drops, oxygen

supply at altitudes above 4000 m, in the depressurized cabins
is stopped, it is necessary to change over to the X=3




parachute oxysen breathing apparatus supply. For this purpose,
upon the commander's order pull +the chain connected to the
aircraft side and withdraw the safety pin of the connector,
Descend to 4000 m. and report the case to the flight control
officer and act according to his directions.
WARNING: The amount of oxyzen in the Kll-23 parachute
oxvsen apparatus is sufficient for 13 - 15 minu-

tes,

Pire in Alrcraft Cabins and Compartments

fMire in Pront Pressurized Cabin

238. Vhen fire appears in the front pressurized cabin
of +the aircraft, the member of the crew, who detected the
fire first will report its nature and place to the aircraf
commander via the intercom and take all possible measures to
put out the fire.

The commander gives a commands: "Put out the fire”, Upon
this order all the crew members of the frowv pressurised
cabin will make sure that the alr-dilution svitch on the oxygen
regulator is in the 100¢ OXYGEN position,

The co=-pilot depressurizes the cabin by means of the
emergency pressure release valve, closes the cabins pressurization
cocks of both engines, and closes the hatches sealing cocks,

The navigator~padar operator deenergiszes the alrcraft
mains when the ammeters needles are off the scale steadily
which indicates short circuit of the aircraft electric mains,
After that he switches on the emergency instrunents for supply
from the aircraft storage batteries, takes the portable fire
extingulisher and starts to put out the fire.

If fire occurred in the area of the pilots?! or
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navigator's seats,the navigator-radar operator hands over the

portable fire extinguisher to one of the above-mentioned
persons.

While using the portable fire-extingulsher it-1is
necessary:

- 4o take the fire—extinguisher handle with the righ

“ht
o

hand;
~ to +turn the sprayer tube in the direction of the fire
centre with the lef+t hand, so as to approachthe sprayer to the
surface of the object on fire as close as possible;
~ to vigorously press the trigger and direct the 002
jet to the centre of fire;
- to release the trigger after the fire has been
extinguished,
Naote: ihen extinguishing the flammable liquid begin
to put out fire from the edge of the flammable
liquid surface in order Yo avoid its splashing
on the walls of the cabin,

After the fire has been extinguished, the aircraft
commander should openthe slide windows to ventilate the cabin
and take measures to zontinue the flight to tne nearest
airfield.

If the aircraft has been deenergized, then, prior to
landing on the airfield, the navigator-rader operator will
switch on the electric supply for the normal circult and
switch it off after the end of the landing run.

Tf it is impossible to extinguish fire with all
available means, the aircraft commander will take a decision
whether to continue the flight or the crew members must
abandon the aircraft depending on the particular gituation
(altitude, nature of fire, possibility of piloting the
aircraft, landing performance, state of health).
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Pire in the Pirst Technical Compartment after
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039, It fire appears in the first technical comparsi—
nent the navigator-radar operator will report the fire to
the aircraft commander and, by his order, will deenergice
the normal circuit, if there is short clrcuit in the aircraft
mains and then connect the emergency instruments to the
aireraft storase battery supply. In case the fire cets into the
pressurized cabin, he will take the portable extinguisher
and use it to suppress fire.

The co~ypilot will depressurize the cabin by the emergen=—
cy pressure release valve.

£ it is inpossible to eliminate the fire by the mea-
sures taken and the fire starts in the front pressurized cabin,
the aircraft commander, proceeding from the concrete situation,
will decide either to continue +the flight to the nearest
airfield or +o abandon the aircraft by the part of the crew
or by the whole crew.

ire in the Eegr“PEeﬁsgrizgu Cibin

240, In the event of fire in the rear pressurized cabin,
the member oFf the crew, who was the first to detect the fire,
immediately reports the place and nature of fire to the
aireraft commander via the intercom and takes measures o

xtinguish the fire at once,

On the commander's order: “Put out fire? the radio-junner
and the gunner will make sure that the air-dilution switch on
the oxvgen regulator is in the 1007 OXYGIL nosition.

The navigator-radar operator will deenergize the
alreraft electric
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maing in case the ammeters needles jump off the scale (whiech
indicatos that the aircraft electric mains are short—-circuited)
and will connect the emergency ingtruments to the aircralt
battery supplye

The radio~gunner will depressurize the cabin by means of
the emergency pressure release valve, then clecse the cabin
air supply manual regulator and with the help of the portable
fire-extinguisher will start to eliminate fire (the emergency
pressure release may be also performed by the gunner ).

Tf the fire centre is in the area of the gunner's
seat, the radio-gunner hands over the fire—extinguisher to him for
suppressing the fire., After the fire has been extinguished, the
radio~gunner will air the cabin (by means of the cabln low
altitude ventilation). '

If it is impossible to extinguish the fire by all the
means available, the members of the crew of the rear pressurized
cabin report to the aircraft commander : Pire is not
extinguished® and by the commander's order (orr if further
stay in the ocabin threatens their lives, without the order)
abandon the aircraft.,

Depending on the concrete situation, the aircraft
commandar decides to abandon the aircraft by other members of
the erew or to conbtinue the flight for landing on the nearest
girfield.

fire in Tuel Compartments and Inglnes
o1, Vhen the fire—extinguishing system cperates normally,
in the event of fire in the fuel compartments or in the engines,
release of CO? from the first cnuple nf the bottles to the
fire centre is made automatically and simultaneously with com-
ing on of the red warning light on the panel “Fire alarm®.
When this light comes nn, the pilet should switch on the
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neutral gas system, reduce the gpeed of flight and, if
necessary (if the fire continues), gwitch on the second couple
of the bottles by pressing the additional button, on the

panel "Fire alarm¥,

In the event of fire in the engine and in order to
prevent penetration of smoke or smell of burning into the
pressurized cabin the co-pilot closes the cabin pressuriza-
tion cock belonging to the engine in which the fire has
occurred, and all the crew members change over to the pure
oxygen supply. On the commander's order the co-pilot and the
radio-gunner ventilate the cabins by increasing the air consump~
tion.

After the system has functioned and the fire has been
extinguished, especially when using one couple of the bottles,
the system should be returned to its initial position, Tor
this purpose the switeh on the '"Fire alarm” panel should be
put to the OFT position, at this the red light should go out.
After that the switch should be returned to the O position
agaln.

Notes; 1. When closing the cabin pressurization cuck

of one of the engines, pay attention to

the provision of normal pressure differential
in the cabins by the other engine. If the
pressure differential decreases, the rating
of the engine should be increased.

2« The switch of the system should be positioned at
OFF not earlier than 20 seconds after the light
has crme on, otherwise the pressure appear-
ing in the pipeline when the system is
being switched off makes the repeated open-
ing of the electromagnetic valves i1lmpos-—
sible.
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If one couple of the bottles was used and the system
is returned to the initial position, it will not work
automatically if the fire appears again. In this case it
is necessary to switch on the couple of the bottles which was
not used by pushing the additional button as soon as the red
light on the #Iire alarm” panel comes 0On.

If the aircraft "Fire alarm” panel is fitted with the
switch, intended for the use of mneutral gas bottles for fire-
extinguishing, 1t is necessary to put this switch on after
the botiles of the fire-extinguishing systen have been used.

242, ITf the fire has been detected visually and the
red warning lizsht does not come on, it is necessary to switch
on the fire~extinsuishing system manually., For this purpose:

~ switch on the neutral gas selector switch;

-~ push the lamp~button of the compartment (where fire
hag been detected) on the "Tire alarm® panel; shining of
the red warning lamnp-button indicates the opening of the cor-
responding electromagnetic valve and, at the same time, it
indicates the switching on of the Ffirst couple of the 002
bottles; during this the carbon dioxide gas will be delivered
through the corresponding pipelines to the compartment 1in which
the fire has occurred; :

- if the first couple of the bottles is already
discharged, after pressing the lamp~button of the compartment,
in which the fire has occurred,it is necessary to press the
button of the second couple of the bottles,

243. In the event of fire in the engine compartment it
is necessary to sharply shift the throttle lever of this
engine to the STOP position,the co-pilot should hold the
throttle lever of the engine on fire pressed in this position
and should close the fuel shut—-off valve of this engine,
while the commander should reduce the speed nf flight,
Transition of the engine throttle lever to the STOP position
provices the closing of the blow- off band and the shutters
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in the loyer section of the nacelle,which reduces ventilation

of the engine compartment and facilitates quick forming of the

required concentration of 002 in order to suppress the fire

WARITING: 1, Transition of the throttle lever to the

CTOP position by a sharp movement 1s obligatory,
because during smooth transition of the
throttle lever to this position the blow-of
band will open and the air escaping frem the

compressor will increase the Zfire,

2. After the fire has been extinguished
the starting of the engine in which the Tire has
occurred TS STRICTLY TORBIDDSLIN.

Tlrc in the Area of Oxygen Re*ulator

VJL)
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244, In the event of fire in the area of some oxygen

.

regulator the member of the crew, who is supplied by this

oxygen regulator, should immediately cloge the ¥B-5 oxvgen

valve and change over to the oxygen supply from the KI=23
parachute oxygen apparatus and take measures to suppress firee.
The aircraft commander will descend to an altitude of
4000 m. Teport the case to the flight control officer and
act according to his directions.
If it was impossible to extinguish the fire ,the commander,
depending on the corcrete situation,decides either to
continue the flight or to abandon the aircraft,
IT IS STRICTLY FORBIDDIN TO SMOKE IN THE AIRCRAT'T BOTH
Ol THE GROUND AID II TiIE AIR, AS WELL A3 T0 UST 0P PIRT.

FPailure of Braking Systen

205, Vhen landing or taxiing the blue light of the
automatic brake control unit is burning continuously (does not blink)
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In this case it is necessary to:
- switch off the automatic brake control unit;
-~ report the case to the flight control officer.
If the defect 1s detected during the landing run and the
pressure in the main braking hydraulic system is normal,
release the drag chutes and brake the aircraft with the help of the
main braking (if necessary, emergency) system. At the end of
the landing run clear the runway and act according to the
flight control officert's directions.
WARNING: Waen the automatic brake control unit is
switched off, the sharp braking actuated by
| the main hydraulic system, may lead to erasing
| and tearing off of the wheel tyres.
! If the defect is detected while taxiing,
switch off the autematic brake control wnit,
i discontinue taxiing, brake the aircraft up
to the complete stop with the help of the
' ' main (if necessary, emergency) system not
' allowing erasing and tearing off of the tyres,

246, During landing or taxiing the blue light of the
automatic brake control unit does not burn and blink.

In +this cagse 1t is necessary to:

=lcave the automatic brake control unit in the OIl position;

- act in the same way as described in Item 245,

247, The pressure in the main braking hydraulic system
has dropped to zero.

In this case it is necessary to report the case to the
flight control officer.

If the defectis detected during landing, release the
drag chutes and bralke the aircraft with the help of the
emergency braking system, in the emergency cases open the bomb -
bay doors (in the absence of bombs),

HWARNIIG: The sharp brakiung, when using thc emergency
system, leads to the destruction of the tyres.
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If the defect is detected while taxiing, immediately
discontinue taxiing, change over to the emergency braking,
bring the airecraft to the complete stop, and cut out the engines,
243, While landing or taxiing the main and emergency
braking systens fail.
In this case it is necessary to report it to the flight
control officer.
If the defect is detected during landing, release the
drag chutes and open the bomb bay doors (in the absence of
bombs) and, if the length of the runway is not sufficient,
switch on the nosewheel steering mechanisam taxi onto the
ground in the safe direction, cut out the engines. When
threatened with head-nn collision, retract the undercarriage.
In this case the navigator will gn to the working place of the
navigator-radar operator.
If the defect *s detected while taxiing,immediately
discontinue taxiing ;furn into the direction free of obstacles
with the help cf the nosewheel steering mechanism and cut out
the engines.
249, In flight the pressure in the main braking systen
periodically drops to 120 kg/cm2 and then increases up to
148 - 155 kg/cm2 again.
In this case 1t 1s necessary:
— to0 check whether one of the pilots presses the braking
pedals;
~ to switch off the circuit breaker of the 45K pump
mounted on the circuit breaker panel of the aircraft commander,
if the periodic pressure drop nccurs not because of pressing
the bralking pedals;
WARNIIIG: The untimely switching off of the pump may
lead to overheating of its motor and to fire.

~ t0 switch on the pump circuilt breaker again prior to
landing and,if the pressure increases up to the normal value,
perform landing, The braking will be made in the conventional

manner. If the pressure does not increase, psrform landing,
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while taxiing release the drag chutes and change over to the
emergency braking to prevent sharp braking and tearing off
of the wheel tyres.

Operation of Units in Imergconcy Cases

Short Circuit of Electric liains

250. The short circuit of the aircraft electric mains 1s
detected by the ammeters needles continuous jumping cff the
scale and by sharp voltage drop. When such signs appear,the
navigator-radar operator reports it to the commander and changes
over to the emergency supply. For this purpose 1t 1s necessary:

-~ to deenergize the alrcraft, having switched off the
generators and the aircraft battery by the master bar;

WARNING: In all cases, when the alrcraft is deenergized,
the pilot should remember that when the
aircraft is deenergized the Tuel booster
pumps will not function.

- to change over to the aircraft battery supply of the

emergency instruments by positioning the twin selector
switches (under the red-coloured hinged cover of the electric
panel) to the upper position;

- to set the aircraft battery selector switch to the OFTF
position (in the intermediate position) and switch off the
M0-4500  inverter;

- to0 remind the aircraft commander of the necessity to
switeh off the CITC~60M electric fuel quantity gauge (set
the selector switch AUTC-Y \NUAL to the MAIUAL position)
and also the powerful electric cocnsumers;

~ %o set the voltmeter selector switch to the ELMERGENCY
NETWORX position;g

~ to switch on the EMERGENCY NETWORI switch and make sure
that the ammeters of the generator and the voltmeter indicate
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normal readings; if generator 0.2 1s unserviceable, switch on
senerator No.33

~ to connect the aircraft battery to the emergency network;

- %0 switeh off the twin selector switch of the emergency

instruments battery supply and put the red cover downj
~ t0 switch on the stand-by inverter [I0-4500 and
report the possibility of the second switching on of the CIIC~60M
electric fuel quantity gauge and other consumers Lo the
aircraft commander.,

hen being supplied from the emergency network, the
consumers, connected to trhe unormalelectric supply bus,are to
be disconnected; the electric supply 1s receilved only by those
consumers, which are connected to the cdouble feed bus and to
the emergency instruments battery supply bus.,

Notes: 1. TUrior to the second switching on of the
auvtomatic fuel‘00ﬁ5umption systern 1t 1s necessary
to manually switch on the booster pumps of the last
consumed or non~filled group of tanks.

2. During the period when the alrcraft is de -

enersized, the blow-off bands of both engines are
opened; the work of the 3IMUI-3p electric
engine-zavge unit and of the JIy~3 remote-
reading fuel pressure gauge is disturbed, In this
case 1t 1s necesgsary to carefully watch the gas
temperature and the engines speed adjusting them
by the engine throttle levers,

The funotioning of the instruments becomes normal
after the generator is ewitched on, and at the
engine speed of 3900 r.p.m. the blow-off bands
close,

3, ‘hen the electric supply is provicded by the
emer~ency network,the 405K pump does not work,
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051, If the signs of the stable short circuit do not

disappear when gencrator No.2 oT No.3 is connected to the
emergency networlk, this indicates the presence of short cir-
cuit in the double-Teed bus before the inertia-type group
protection safeguards or 1in the emergency network. In this
case +the navigator-radar operator should deenergize the
network, connect the emergency instruments to the alrcraft
battery, and report the case to the aircraft commander.

Tt is necessary to bear in mind that when the emergency
instruments are supplied by the aircraft battery with the
network deenergized:

(1) only the following units may be energized:
~ the ATB-2 main artificial horizon on the commander's
panel (accuracy of the readings of the artificial norinon will be

ciecked by the rate--of-climd indicator,turn ana sSlip indicator,alti-

meter, airspeed indicator, and the KI-12 magnetic compass;

—~ the commander'’s turn indicator;

~ the heating of the TM~156  Pitot tube;

—~ the CIIY=10 aircraft intercommunication system lLio.1;

—~ five ultraviolet lamps of the front cabln (two lamps

with the aircraft commander, two with the co-pilot, and one
with the navigator);

— the portable lamp in the front cabin;

- the electric control of the Ffire extinguishing system;

-~ the remote control of the fuel shut-off valves and shut-off

cocks;
_ ~ the control nf the airstart of the engines, the
control of +the drag chutes and the automatic brale control units;

-~ the PCUY=3 V.ll,P. communication radic set.

WARNING: It is allowed to ronnect the radio set to the
aircraft storage battery for not more than 5 minu-
tes.

Desides, the IFF transponder destruction circuit, the extra-—

emergency bomb drop circuit, and the units of the airstart of the
engines are directly connected to the aircraft storass batterys
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(2) the fuel quantity gauges, flowmeters,and booster
pumps do not work;

(3) tike charged and operative 12CA1-h5 aircraft storage
battery ensures the operation of all the above-mentioned
consumers during 2 hours of flight;

(4) the flight is continued when the blow-off bands are
opened and there are no readings of the Sili=3p  electric
engine-gauge unit and the IJIMY-3 fuel pressure zauge. The
input pressure of tho [[H=-28~15 plunger pump is created
only by the HH-1A centrifugal pumps of the engines ;

(5) the undercarriage position warning lights do not burn.
The extension of the main ﬁnderoarriage less will be
determined by the tell-tale rods and through the report of the
radio~gunner and the extension of the nosewheel leg will be
determined by the position of the lock of the undrrcarriage
extended position (to be checked through the inspection port)e.

During the landing approach remember that the flaps will
fail to extend.

Overvoltage in the Aireraft Electric Mains

---—-—-—-—-——-.—————.—.———-—-——

252, Vhen there is overvoltage in the aircraft elect-

ric mains, the needles of the voltmeter and ammeter of one of the
generators are deflected to the right up to the rest, the
ammeters of other gererators indicate the decrease of load
(possibly down to zero),and the ammeter of the ailircraft
storage battery indicates high value of the chargse current (the
needle is deflected to the left up to the rest) the heating of
the warning and illumination lamps sharply increases and ' damage
of the lamps is pos8ible.

When there is overvoltage in the aircraft electric
mains 1t is necessary:
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(1) Ir it is detected by the ammeter readings which of
the generators 1s under the load, the navigator-radar operator
immediately switches off this generator, makes sure that the
overvoltage is eliminated, and reports to the aircraft commander
that the flight is continued with three operative generators.

(2) If it has not been detected In which of the generators
overvoltage had taken place, the navigator-radar operator should:
-immediately deenergize the aircraft by switching off
the generators and the sireraft strrage battery using the

master bar;

~ switch off the M0-4500 inverter;

- connect the emergency instruments to the aircraft storage

battery and report the case to the sircraft commander;

- find out the genmerator (or generators ) with over-

voltage by switching the voltmeter to each generator by
turns;

~ switch the operative generators to the normal network;

then the aircraft storage battery and the 110-4500 inverter;
report the number of the operative generators connected to the
normal network to the aircraft commander.

Note: On obtaining the navigator-radar operator's
report about the overvoltage in the alrcraft
electric mains, the commander orders all the
crew members to switch off all the consumers,
and after the overvoltage is eliminated, he
should order to switch on the required consumers
depending on the number of operative generators
connected to the aircraft mains.

Break in Winding of Anv  One of TFive Double~Feed

—-_—._——-._......-...._.;...._—-_——_.—._—-s-—-

(K~2007 or KI~400L )
253, In this case the group of consumers connected to
the double-feed bus bar, which was supplied by the normal network
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via +the failed contactor, 1s automatically changed cver

to the emergency network which is decnergized during the
normal f£light.

In order to restore the supply of the disconnected group
of oconsumers the navigator-radar operator should deliver
the supply to the emergency network without Geenergizing the
normal one. For this purpose:

- disconnect the generators No,2 or No. 3 from the
nermal network and turn on the emgrgency network switch;

- set the selector switch of the voltmeter to the
EMERCENCY NETWORT position and make sure of the presence of
voltage in the emergency network and that the function of

he failed group of consumers i3 recovered; '

-~ report to the airecraft rommander that the flight 1is
continued with a combinrd electric supply (the normal and
emergency networks are energized).

Noteg: Depending on the fact which of the contaetors
has failed, external manifestatirn of the failure
will be different:

(1) when the Kl-2001 changeover contactors,
placed in the aircraft commander's double-feed juno—
tior box (at fr.6),fail, all three ATB=2 arsificial
norizons, the CIIV-10 intercom system,the
automatic and manual control of the booster pumps
and other consumers, controlled from the front
cabin and fed by the double—feed bus bar and
by the bus bar of the aireraft battory emergency
instruments supply, are disconnected from the
normal network and deenergized,

(2) When the KI-200[ contactors ,placed in
the junction bax of the fuel pumps (at fr.49),
fail, the work of the Tirst group pumps of the
starboard engine and the second group pumps of
the port engine is disturbed.
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(3) Vhen the KI-4007 contactors of the
port engine panel fail, the work of the booster
pumps of the first, third, fourth, and fifth
tank groups of the port engine is disturbed.

(4) When the KI-400, contactors, of the
starboard engine panel fail, the werk of the
booster pumps of the second, third, fourth,and
£ifth groups of the starboard engine is disturbed.

(5) Failure of the KI-400] contactor,
placed in the double-feed junction box (at £r.17),
leads to the reserve [10-4500 inverter
changeover to the emergency network and if 1t
was switched on before the contactor failure then
also to the discontinuance of normal operation
of the automatic fuel consumption system and other
AeC. consumers, fed by the I[0-4500 inverter.
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254, Vhen the contactors are stuck after switching off
the electric heater its housing begins to nverheat and the
smell of burning appears in the cabin.

In this case the co-pilot or the radio-gunner (depending
on the fact whose heator gets overheated when being switched
on) should immediately switch on the fan of the heater and
make sure of the fact that the first and gecord heating eléments of
the heater are switched off. If the fan works and the
overheating is stopped, the heater should not be switched off
until the aircraft is taxied to the parking place.
If the fan fails to operatn, and the electric heater gets
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overheated, the aircraft commander orders the navigator-radar
operator to change over to the emergency supply and continues
the flight with the deenergized mormal networke

After the changeover to the emergency supply the alectric

heaters will be deenergized.

Crew Actionsg during_Spountangous o Lrronegus
Deflection of the Ailerons Trim Tabs at the

Angles which do not Correspond to the Alrcraft

- — e e wem ewe e o — =

Balanced Attitudes

»55, Vhen the electric wiring is short-circuited or the
STH~20 selector switch is faulty,spontaneous deflection of
one or both ailerons trim tabs at full angle is possible. This
leads to the creation of considerable banking forces on the
control column of the aileron control in flight.

If spontaneous sharp banking of the aircraft occurs,
when the ailerons trim tabs control selector switches are
neutral on both panels, it 1s necessary: |

- to prevent the increase of bank by Tthe efforts of both
pilots; |

- to reduce the speed of flight down to the minimum
permissible speed for the given altitude and the aircraft
gross welght by decreasing the engines speed;

- to attempt to remove the loads on the contrel column
by deflection of the ailerons trim tabs control switches
by turns from both pilots’? nanels.

If during this the tendency of *he aircraft to bank 1s
decreased, when the hendle of one of the 2MH=20 ~ selector
switches is deflected, and after its release this tendency
grows again, which may ocour when the circult of deflection
of one of the trim tabs 1s short—circuited, then 1t is necessary:
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ing whe switch handle deflected for the bank

decrease to order the navigator: “Prepare to switch off the
A3C-5 circult brealkers of the ailerons trim tabs control?y

- at the moment of compensation for the bank order the
navigator: "Switch off the circuit breakers of the ailerons
trim tabs control®,

Upon this order the navigator switches off both A3(C-5

circuit breakers with the inscription "Ailerons” (the top
row on the circuit breakers panel of the aircraft commander);

- to continue the flight without using the ailerons trim
tabs.,

If it was impossible to remove the banking forces by

:

the allernns trim tabs control rwitches operaved ir direct and

reverse sequence, continue the Tlight at a reduced speed with
directlon of the bank. The landing

a side glip in the
alrrfield will be selocted and the decizion to land will by
talten according +to the instructions o e Tlight control
officer.

FPallvre of Pitot-Static Systens

256, Tailure of the pitot-ctatic presre systems (failure
alrtightness, closzing of the pipclincs) leads 4o wrong

readings of the airsneed indicators, altineters., rate—~nf-climb
&) - b 9

la]

of
ilndicators, lachmeter, the cabin altitude and pressure
differential gauges as well ag of some engine instruments (oil
and fuel pressure indicators,fuel-pressure warning units).

The malfunction of the pitot-static systems may be
accompanied both by the increase and by the decrease in the
readings of the above-mentioned instruments.

The increase in the readings occurs during the aircraft

descent with the clogged static pressure lines (the rate—of-

climb indicator does mnot react +to the change of Fflight altitude).
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The decrease in the readings (absence of the readings of
separate instruments) is possible when the Pitot pressure
lines are clogged or their airtightness is disturbed.

Pressure from various vents with self~contained
systems ig delivered te flight instruments and engine instru-
ments on the aircraft. That is why, 1f the accuracy of the
ingtruments readings is doubted, 1t is necessary to compare
them with the readings of the indentical ingtruments, mounted
on the instrument nanels of other members of the crewe

he readings of the Bfi-20 altiueters are also conparasd with
“hose of the radio altimeters. '

Such readings are considered to be accurate, which
coincide in two instruments, connected to the different Pitot-
static tubes or static vents.

One of the reasons of the instruments wrong readings
may be clogoing of the pipelines with the frosen condensates
In this case the instruments readlngs may recover during the
airoraft descent to altitudes at which the temperature of
the ambient air 1s above zZero,

If the signs of freezing (or clogging)of the static
pressure system are detected by the aircraft commender's
instrunents readings, the aireraft commander should change over

the inetruments to the euery;

-encv static pressure line by poOSi~-
tionir, the selector switeh of tue stabic pressure lines on
the left-hand panel at DMIRGHICY. After 15 - 20 seconds

the instruments readings should recover,

e

Tailure of Long~Range Radio Set

557, If the tronsmitter of the communication radio set
fails, the radio operator has the possibility to transmit by
telesraph via the transmitter of the short-wave command radio
set using the receiver of the communication radio set for
reception. For this purpose the radiooperatorreports the
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failure of the communication Tadlo set transnitter to the
aircraft commander, and the co-pilot is ordered by the
commander o switch on the transmitter of the short-
wave command radio set (the selector switch PUIICTION on the
transmitter remote control panel is set to the TELEGRAPH
position and the charnnel selector switeh is set at the required
channel).

During the changeover to the short-wave command radio set
the range of communication decreases.

Pailure of ALircraft Intercommunication System

258, In the absence of intercommunication between the
members of the crew, who work in the network Io.l,it is
necessary to re-~position the network selector switches on the
interphone sets from the NETWORK lio.1 positlon to the
IETVORI Ho.2 position (or vice versa).

If failure has occurred simultaneously in both networks,
use the PCUY~3M VI communication radio set for
intercommunication. For this purpose the members of the crew
should set the selector switches of their interphone sets
to the V.., RADIO position.

Afterwards, the intercommunication should be limited,
because the talks between the members of the crew will be
transmitted intc the air, if the VHI' radio set is used for the
intercom.

Actions of (rew when Bombing Bguipment Tails

o

~59, If +the doors of the main bomb bay have not been
aotuatcdkby the bombsight, it 1s necessary:

~ %o open the doors by means of the bomb~bay door
control push~button switeh;
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~ to open the docrs by the stand-by control switch mcunted
cn the bomb-bay door control panel;

- to open the doors by the aircraft commander's
switch (the switch for the bomb-bay decors opening on the
ground, when the aircraft electric mains are deenergized).

260, If thc aerizl bombs fail to disceonnect from the
bomb racks actuated by the bombsight, 1t 1s necessary:

- to ‘check the bemb-bay doors copening by the warning:
1ights;

- to check whether the master switch, the switches of
the bnmb release variatinon box, and the SALVO switch are
switched on in the proper way;

- %0 check rorrect prepasration of the ICLP-49A electric
bomb release (intervalometer) for the selected method of
bomb drop, which may be Il TRAIN or SELECTIVE;

- %o check reliability of fastening the plugs connectors
of the BOMBSIGHT and STAB, to the autopilet directicnal
stabllizer;

- to perform repeated bomb release by means of the bomb
sight; '

~ i? the bombs have failed tn drop again release them
by means of the navigator'sKCE~49  Dbomb release button;

- to crder the havigator—radar operator to drop the
bombe by means of his HCB~49  bomb release button;

~ %0 drop the bombs by means of the ILMERGENCY BOMB
RELBASE switoh, having preliminarily set the selector switch
ARMED IMERGENCY RELEASE *to bthe ARNMED position, 1f the
anued bomb release isg intended;

- to drop the bombs from the aireraft commander's seat
by means of the handle mcunted on the stnrage battery actuated
bomb release panel.,

261, If the bombs do not slip from the bemb racks
after all possible measures have been taken, 1t is necessary:

~ to close the bomb-=bay doors;
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- 4o cut off 21l tie switches on the navigatoer's control
panels;

- to switech off all  “he circult breairers of the bombing
eculnments, mounted on the navigator's risht-hond and lefo~
hend circuit brealers panels!

~ e warn the flight control officer Tha’t the bombs
ave not dronpec;

- %0 avoid roush landing aad sharp braking curing

taxiing;

~ ofter landing, %o tuxi the aircraft o the special
monior  oF the oirfield to remove the Domhad.

1.

260, Tf +the main bemb~bay doors do nnv close by means
o4 ‘the ﬁain homb-bay door coatrol switch, 1t 1s necessary:

- %o check whether the EHDRGIENCT Q0LDASD switches
nounted on the navigator's ani the alrer aft commander's panels
are cut off, if the bowbs hav: been relea ed in emergency;

- +to cloge the bomb-bar doors by mesns of the bomb=-bay
door control switch of +th» navigator or the airvcraft
commandcer,

totions o Crew when Guns Fall

3, In cage of spcnianeous shoeoting 1t is necessary:

-

o)
J
-~ to turn the mun rouvat to the safe Jirvections

o)

§ -

- without peleasin: the actua’ing l1ever, first of ell
e UInT switch ¢n the control panel amd then cui

4 the rest of the switches strictly keeping t0 the following
e: “Trived, #Invertar®, “Auxiliary.

204, Tf the bHelly o tail gun mount does not turn to the
inoperotive position, but ~he warning lights of the fun mount
inoverative pogltion burn on the aireralft commzuder's panel,

1% is mecagsary, with the IRIVI egwit h on, to press he

AT

CLRGEEOT gwitch upwar” foy 4 - 5 seconds on tiwe counters
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panel of the corresponding gun mourt in order to set it in the
inoperative position.

265, If the ammunition was not used comnlstely because
the migsion was discontinued or there was a stvoppage in
shooting, it 18 necessary:

- 40 turn the guns to the safe direction;

, - %o warn the flight control officer that the
smmunition has not been completely used or that a stoppage
has taken place;

- t0 avoid rough landing and sharp braking;

!
pa

-1

—- t0 take the required precaution measures while the

suns are beins; unloaded or the stoppuge 1s belng removeda

T¥. ORGANIZATION OF OBSERVATION DY CRLW
MEMBERS

266, In order to develop the habits of circumspection
and to prevent collisions with obstacles all the members of the
orew should conduct continuous and unremitting observation of
the situation on the ground and in the air and timely report
everything noticed to the aircraft commander. -

The observation should be conducted continuously from
the moment the members of the crew take theilr seats in the
aircraft prior to taxiing out and it should be ended after the
aircraft has boen taxied to the parking place.

267, The sectors of observation are distributed among
the members of the crew as shown in Fig.l10.

The aircraft cormander conducts observation in the left
front sector of the upper hemisphere.

The co-pilot conducts observation in the front sector
and the right front sector of the upper hemisphere.
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The aircraft navisator conducts observatinn in the front
seotor (140° in horizontal plane) of the lower and upper
hemispheraes (50O in the lower hemisphere and 30° in the upper
one). | |

The navigator-radar operator conducts observation
throughout the whole upper hemisphere.

The radio-gunner conducts observation in the left-hand
and right-~hand rear sectors of the lower and upper hemispheres
(70° in the lower hemisphere and 20° in the upper onc).

The aerial gunner conducts observation throughout the
whole rear hemisphere.

268, The objects of observation ara=:

- when taxiing out from the parking place - the taxiing
aircraft, passing motor vehicles,people, and other obstructions;

-~ at the moment nf taxiing onto the runway - nbstacles
on the runway, airoraft in the air, and especially the
aireraft cr the landing approach after the final turn;

-~ in flight - all the aireraft in the alr, the aircraft
joining the formation and being in immediate proximity, especial-
1y the aircraft flying at the same altitude at crossing
courses.

A1l the members ~f the crew should immediately report
all the noticed aircraft and obstacles to the alrcraft
commander. In the report the following should be mentioned:
tho sector in which the aircraft is detected jthe type of
aireraft, distance in kilometres, altitude, and directinn gl
flight. '

- 269, During the flights under adverse weather conditions
use the [PC~1 and PLll-4 radar sights for watching the
air situation and report the target appearance within the
radar swept area and the target range to the aircraft
commander.

570. In order to avoid collision with other aircraft it
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is necessary to strictly keep to the prescribed routes by
time, altitude, and speed.

271. The aircraft commander is responsible for training
and forming of good skills in observation and circumspection
of all the members of the crew both on the ground and in the

alr.

¥, BAIL OUT

272, The procedure for the hatch cover jettison
mentioned in the present section 1s given as a variant when
each member of the crew in the front cabin has his individual
hatch cover air jettison control,and in the rear cabin air
jettison is absent,

In case the aircraft has apother variant of the
pneumatic jettisonkthe hatch covers are jettisoned with the
help of the pneumatic system, and if it fails, each member
of the crew jettisons his hatch cover with +the help of the
mechanical system. During this in all the cases of the hatch
cover jettison 1t is necessary to remember that, when the
pilots' hatch covers are jettisoned ahead of time, the hatch
covers of the aircraft navigator and the navigator-radar
operator may fail to bo jettisoned due to the appearance of
great aerodynamic loads nnto the hatches,

‘The aireraft is abandoned by the members of the crew
on the aircraft commander s order only.

In excephional cases,for example, in the absence of
intercommunication under the conditions when further stay in
the cabin directly threatens the life of any one of the crew
members, the abandoning of the aircraft by this member of the
crew is performed without the aireralft commanderts orders

Upon the order: ”Prepare'for ejection” the whole crew,
except for the ailrcraft commander assume the initial position
for ejection without jettisoning the hatch covers.
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On this order the co~-pilcot and the radio-gunner
depressurize the cabins either in emergency or gradually with
the help of the cabin combined pressure valve handwheel,
depending on the situation and on the aircraft commander's
directions,

Nntes: 1 The aircraft commander and the gunner may

depressurize the cabins only with the
help of the emergency pressure release
by depressing the button which is located
on the left-hand side at the aircraft
commander's seat and on the right-hand side
at the gunner's seat.

2. At the moment of cabins depressurization
a short time wvapour formation occurs due to
sharn differential bastween the cabin air
temperature and the ambient alr temperature.

After the cabins have been depressurized, the alrcraft
commander gives a command: “Jettison the hatch covers®, On
this order the members of the crew, who eject downwards,
jettison their hatch covers.,

The radio-~gunner and the co-pilot report jettisoning
of the hatch covers in their cabins to the aircraft
commander,

Upon the order: “Abandon the aircraft® the members of
the orew perform ejection. On this order, the co-pilot first
of all jettisons the cover of the canopy and immediately
ejects. ’

273« The aircraft will be abandoned by the crew in the

following order:
(1) the gunner;
(2) the radio-gunner;
(3) the navigator-radar operator;
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(4) +the aircraft navigator;

(5) the co-pilot:

(6) the aircraft comnander,
274+ In extra—emergency cases all the members of the
crew adandon the alrcraft without the preliminary commands
on the aircraft commander's order: "Abandon the alrcraft®,
after all the operations required for ejection have been
completed.‘

275. Vhen abancorning the aircraft the pilots should:

-~ disengage the control column from the aircraf<t

controly

- set the seat to the ejection position. For this

purpnse move it to the extreme rear position manvally or

with the help of the pneunmatic system (in +the presence of

G force) by shiftinz the lever of the emergency seat back
movement; to ensure complete back movement of the seat and
Tixing of the top and bottom loeks, hold the lever in the rear
position for 1 or 2 seconds (determining the time by counting:
“twenty one', "twenty twol):

Note: In the Ty-16 aircraft the safnrty blocking
system 1s used, which does not allow to perform
ejection if the seat is not in the extreme rear
positione. |

. - Jjettison the canopy cover by the air control cock
mounted on the side; if the control column has nowv been
disconnected mechanically prior to the scat back movement, it
1s now disconnected automaticallyg

~ 1f the pneumatic system <fails, the canopy cover should be

jettisonmed mechanically by shifting the hatch coaver Jjettison
lever downwards;

~ tighten and lock the harness;

- assume the posture fer ejection. For this purpose place

your feet on the foot-rests, press your back to the back of
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the seat, press your head agailhst the head-rest,grip the
face blind handle with both hands,clench your jaws, close
your eyes and mouth, and strain your muscles;

- perform ejection by quick movement of the face
curtain, .fully pulling 1t down.

276, When abandoning the alrcraft the navigator-radar
operator upon the command: "Prepare for ejection” should:

~ place his feet on the fcot-rests andlower the seat
to the extreme downward position;

~ turn his back in the direction of flight and lock
the seat on the locking ping

- tighten and lock the harness {pay attention to the
position of the head-rest);

~ by forward movement remove the safety guards
located on the left and right arm-rests of the seat.

On the order: “"Jettison hateh covers' the navigator-
radar operator should jettison the hatch cover, Tor this purpose
move up the safety suard of the hatch cover mechanical jettison
handle and by a quick movement pull the jettison handle
bacltwards. }

If the hatch cover falls to be dettisoned, the navigator-
radar operator should immodiately report it to the aircraft
commander who will jettigon the hatoh cover by the pneumatic
control cock mounted on the pilots! central panel.

On the order: "Abandon the alrcraft® the navigator-
radar operator should assume the pogture for ejection, Por this
purpose he should press his back to the bank of the seat and
the head against the head-rest. Then grip the arm-rests with
the hands, press thc pelvis to the parachute pack and the
pan of the seat, strain the miscles, close the ayes anc
mouth, and press the ejection levers mounted on the arm-rests.
Quickly and fully press the levers mounted on the left and right
arm-rests.
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277, Vhen abandoning the aircraft the navigator, upon
the command: “DPrepare for ejection®, should:
- fully lower the pan of the seat downwards;
- turn the seat till it aligns with the airocraft
xis, roll it to the rear position and check locking of the
-

seat in the extreme rear position, having made an attempt to
move forward without unlocking the seaf;

~ tighten and lock the harness,. lock the folding back of
the seat;

- tkrow the safety lever forward and plece the feed on
whe foot—re , ) . )

On the ‘order: "Jettison hatch covers’ the aircraft
navigator should turn cdownward the hateh cover pneumatic
jettison comtrol coclt mounted on the ri izht side.

If the puneumatic system fails, gquickly pull the hatch
cover mechanical jettison lever. o

On the order: #ibandon the ailrcraft® the navigator
should assume the postire for ejection, For this purpose it
is necessary to press the baclk to the back of the seat, press
the head against the head-rest, grip the arm-rests with the
hands and, pressing the pelvis to the parachute pack and the
pan of the seat, strain the muscles, close the eyes and
mouth and by a gquick movement press the ejection levers.

278, then abandoning the aircraft the gunner, upon
the command: "Prepare for ejection?, should:

- set the cradle of the seat to the extremerear position
and lock the seat;

~ tighten and locl: the harness, lock the folding back

of the seat;

- throw the safety lever forward (during this the foot-
rest will slide out) and place the feet on the Tfoot~-rests.

On the order: "Jettison hatch covers” cuickly pull the
hatch cover jettison lever.

Upon the command: “ibandon the sircraft?, assume the
posture for ejection. For this purpose it is necessary to press
the back to +the back of the seat, press the head against the
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head-rest, grip the arm-rests with the hands and,; pressing the
pelvis te the parachute pack and the pan of the seat, close
the eyes and mouth, strain the mascles, and by a quick
movement press the ejection lever.

279, Vhen abandoning the aircraft ,the radio-gunner on
the order: "Prenare for ejection” should:

~ get the cradle of the seat to the central positiong

—~ depressurize the cabin;

- tighten and lock the harness, lock the folding baclk
of the seat; ‘

-~ remove the safet;

S

2o}

cuard from the hatch cover jettison
lever;

- throw the safety lever of +the ejection gun forward
(during this the foot-rest will slide out) and place the feet
on the foot-rests.

On the command: "Jettison hatch covers” he should:

~quicKly pull the hatch cover jettison lever located
on the left side of the aircraft cabin (under the right hand);

- report the jettison of hatch covers to the aircraft
commander,

On the order: '/Abandon the aircraft” assume the posture
for ejection, For this purpose it is nenessary to press the
back to the back of the seat, press the head against the head-
roest, grip the arm-rests with the hands and, pressing the
pelvis to the parachuto pack and the pan of +the seat, close
the eyes and mouth, strain the muscles and by a dulck movement
press the ejectlion lever, \

280. During the forced landing outside the alrfield or
wialle landing with faulty undercarriage on the ailrfield the
aircraft commander decides on the forced abandoning of the
alrcraft by the members of the crewj upon his permission a part
of the crew may abandon the aircraft by the cjection method.

28le When ditching the aircraft commander orders:




- 195 -

“Prepare for ditching”. On this order all the members of the
crew should stay in their places, lock the harness and the
movable pans of the seats.

The co-pilot should open the air cock on his panel for
inflation of the entry hatches hladders with air; the gunner
should open the emergency exit hatch. After ditching the
navigator~-radar operator should release the front dinghy boat by
fully pulling the dinghy boat release handle while the gunner
should release the rear dinghy boat. The co-pilet jettisouns
the canopy hood prior to ditching.

The priority of abandoning the aircraft after ditéhing
is as follows:

- from the front cabin: the co~pilot, the aircraft
navigator, the navigator-radar operator,the aircraft
commander; '

- from the rear cabin: the gunner, the radio-gunner.,

The ABPA-45 emergency radic set is brought from the
aireraft into the dinghy boat by the navigator-radar operator
through the upper hatch.

¥I. POCULIARITIES OF OPIRATION OF Ty-16
AIRCRATT WITIL TWO Pl-3U ENGINES

282, In the process of engine operation the Tollowing

limitations will be introduced:
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(a) 1In flight:

— - -

Hotes: 1, The engine qcceleration up to L77

pernitted.

2, If the surge ocours when the en

rating, reduce the engine speed b
and after the flight find out

+i11l the surge

disappears

and eliminate the +trouble.

Lngine Ingine Gas temperature 0 il Tine of
L . e continuoug
~ating 1 ,
ating speed, after turblng pressuTe, verperature at| . .o.ion
T.DeM (not abovelf C g fom oine imbake pera
o O *80 eyl (not above)s
v rnine
TTamimun 170050 720 L,0 to 5.0 -0 to +80 S
TTormal L125%25 610 and not more L.0 to 5.0, =40 to 480 Not limited
than 620 when
the air is deli- ;
vered to de-icer i
N i
0.8 of 117525 500 4.0 to 5.0 -0 to +8C Same
nornal ;
thrust ' 4

0 r.p.m. in flight is

gine runs at the maximum

y the engine control lever
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On the ground:

- = e e mmm e

Engine Ingine speed, | Gas temperature 011l Time of
ating TeDells after turbine contin?ous
(not above),toc pressurg, temperature |operation
kg/cm at engine (not above),
intake, +%¢ min.
lazri mum 5700550 660 £.0 to 5.0| TFrom —h0 to |lot more
+C0 than 20
seconds dur-—
ing testing t
Tormal 442525 590 4,0 to 5.0 From -40 120 o
| to =80 N
0.8 of 4175=25 500 4.0 to 5.0 Trom ~L4O I'ot limited
normal to 80 )
thrust
Slow 1750-50 500 Not less Trom —40
running than 2 | to 80
Notes: 1. . Decrease of the engine slow running rating by 150 Ta.pe.m.

is permitted when the aircraft units are switched on.

2. At the stable engine operational ratings the fluctunstion
of the engine speed are permitted:
-~ not more than =15 r.p.m. at the ratings above 3800 T.p«m.;

- not more than =25 r.p.m. at the ratings of up to 3800r,p.m.;
— up to %50 r.p.me at the ratings of 3380 ~ 3500 Tepele zche

begﬁﬁngggg°§1§E€h§€£§ggﬁip.€§§%%%§§gg Qﬁééﬁ@ﬁcgﬁé%yfﬁ } this range,
it is recommended to somewhat shift the engine-control lever to
eliminate them.
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233, In order to avoid possible spontaneous stopping of
both engines, when their operational ratings are being changed

S
at any altitude, any change of +1he engine rating should be made
at first with one engine and then with the other one.

234, The Tlight at the engine speeds of 3500 = 3900 Tepeim e
is not recommended, this range of r.p.m. must be solely used
as a transient one. |

Revolutions for opening the air blow-off band of the PJ-3M
engines must be 3800450 r.p.m, and the difference in the revolu-
tions corresponding to the closing and opening of the blow-
off band must not exceed 50 r.p.m,
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MAINTENANCE OF UNITS AND EC

<

Checlk of Trim Tabs Electric Control

system

To check proceed as follows:

~ make sure that the A3C-5 circuit breakers of the
ailerons, elevator, and rudder trim tabs control circults on
the aircraft commender's circuilt breakers panel are switched ONj-

- put on the D~45 switch intended for emergency cutting
of the elevator trim tabs control circuit;

~ open the lock of the [IH-45M selector switch for
switching on the elevator trim tabs mounted on the aircraft
commander's control column and pressing the knob of the
selector switch move the elevator trim tabs in both directions
up to the extreme positions; make sure that when the selector
switch is pressed forward the elevator trim tabs are deflected
upward, and when it is pulled backward they are dexlected
downward; when the trim tabs are repositioned with the help
of the electric mechanism,the handwheel of the manual (cable)
control of the elevator trim tabs should rotate;

- gwitch on the electric mechanism of the elevator trim
tabs and put off the B-45 emergency trim tabs disconmnection
switch. During this the electric mechanism should discontinue
its operation and begin it again only after the B~45 emergency
trim tabs disconnection switch is put onj

- set the elevator trim tabs to the neutral position,
which can be determined by the scale on the handwheel of the
manual trim tabs control and by the actual position of the
trim tabs on the elevator;

~ close the lock nf the T[H-45M selector switch of the
elevator trim tab and make sure’that the electric mechanism of
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the trim tab does not operate when the switch is slightly

prlled backward ~nd pushed forward:

- put the rudder trim tob mechorism into oneration br the

MH~45M  selector switch mounted on the aircraft commander's
trim tabs control panel. Move the trim tab in both directions
up to its extreme positions and then set 1t to the nautral
position, which can be determined through burning of the right-
hand warning light indicating the neutral position, which is
mounted on the alrcraft commander's instrument pancl, and by
the actual position of the trim tab on the rudder.

During the check it is necessary to make sure that the rudder
trim tab deflects to the left when the switch is pushed to
the right, and the trim tab deflects to the right when the-
switch is pushed to the left;

- put the ailerons trim tabs mechanisms int& operation
by the 2[H=20 ailerons trim tabs selector switch ldocated on the
aircraft commander's trim tabs cbntrol panel: love them to both
extreme positions and then set them to the neutral position
(setting of the trim tabs to the neutral positién should be
discontinued‘ after the left-hand warning light on the aircraft-
commander's panel has started to burn. During the check it is

————

necessary to make sure that the right-hand aileron trim tab
deflects downward and the left-hand aileron trim tab deflects
upward when the selector switch is pushed to the right. When the
selector switch is pushed to the left the right trim tab
‘deflects upward and the left trim tab dewnward;

- check the operation of the elevator, ruddexr, and
ailerons trim tabs control system from the co-pilét's seat
in the same order; -

- check that the left aileron trim tab is in the
neutral position by its actual position. Open the cover of the
ailerons synchronization panel and make sure that the warning
light indicating the neutral position is burning; the IB-6
synchronization blocking switch being pushed, the warning
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light should go out.
If one of the warning lights indicating the ailerons +trin
tabs neutral position (on the aircraflft commander's insirumens

panel or the synchronication panel) does nob burn,it is

e LA s
s trim tabs

=
-]
(0]
H
(@]
o

necessary to synchronize the operation of the a
electric mechanisns,or this purpeose it is necessary:

(a) to make the warning light indicating the ailerons trim
tabs neutral position (mounted on the aircraft commander!'s
instrunent panel) burn by turning on the selector switch of the
allerouns trim tabs control on one of the pilots’ panels;

(b) to male the warning 1isht (mounted on +the panel dburn
by turning on the [IH-4511 selector switeh on the ailerons
trim tabs synchronization panel. This selector switch being
turned on, only the left-hand aileron trim tab electric
mechanism should operate.

The synchronization is congidered to be attained when the
warning lights simultaneously burn on both the aircraft
commancder's instrunent panel and the synchronization panel.

-4-3

Correctness of the synchronization should also be checked by the
actual position of the trim tabs on the ailerons,
WARNTIG ¢ 1.,The aircraft commancier and the co-pilo%b
LUST 10T simultaneously switch on the trinm
tabs selector switches to avoid damage of the
trim tabs electric mechanisn,
| 2. Lfter the trim tabs operation has been
checked all the +trim tabs nust be set Lo the
neutral position. llake sure of it through the
indication and actual position of the trim tabs.
The trim tabs selector switches on the contrnl
columns must be locked and the synchronization
panel must be covered. '
3¢ It 1s permitted to use the elevator trim tabs
‘ electric control only when flying at altitudes
above 1000 m.,
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PMlaps JJtenQLOB and uetractlon COﬂtrcl

P T s . -

The position of the flaps is determined by the Y3[-47 flaps
or. ‘rTong position of the flaps extended
e

nosition indicaw

Ne) BN - 7 21 . ( 0 a1 qo . K4 by I SR 5
for take-off, (less than 19° and more than 23 ) is indicated
by o long buzz of the warninghorr when shifting the engine~

control lever.,

When the flans are controlled from the aircraft commander's
seat, the co-pilot's selector switch is switched OFPF and
does notv affect the oneration of the flaps mechanism.

The alrcraftv commander controls the Tlaps by the toggle switch
and the co-nilot by the push-~button.

Bomb Bay and UOCAB Compartment Doors Control

e e e me eum Sm o e e e e o e I e .

The normal bonb=bay doors control (opening and closing)
is realized by the mein hydraulic svsten (if pressure in it
is created by the running engines or by the manual pump)
witi: the help of the selector switech on the aircraflt
navigator's right panel,

The emergency closing of the bomb-bay doors is performed
by means of the hyrdraulic brakinz svstem with the help of the
switch mounted on the pilots! central panel,

During the normal bomb release the bomb-bay doors are
automatically opened by the main hydraulic system +through the
oneration of the contacts of the 0lb-11p optical bombsight.

During the emergency bomb release by means of the
emergency bonb releage switches,located on the aircraft
navigator's control panel and the sireraft commander's instru-
ment panel,as well as by means of the extreme energency bomb
release handle, located on the aircraft commander's panel (vhen
the circuit 1is deenergizec), the bemb-bay doors are opened by
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two springs and the e7eotrLoal release unit which controls

the loclk of the hydraulic cylinder of the doors mechanism.

In this case, after the emergency (exbtreme emergency)
bomb release switch has been pushed, first of all the doors are
opened and after that the bombs are released.

After the emergency bomb release (opening of the doors)
he doors can be closed by the aircraft nq*luuuor or the
pilot, who should preliminarily set the emergency bomb
release switch +to the OFF positicn. After +the exitreme
emergency bomb release i1f the main gystem of the aircraft is
deenergized and the main ﬂvaraulic system does no%t work, the
bomb~bay doors should not be closed.

The I1JOCAB compartment doors are controlled from
the [IOCAE panel in the navigator’s cockpit. Opening

and closing of +the doors 1s performed by compressed air.

owitching On and uhecklnv the Operaulon

- et eww e wnm e v e emm e - b e mm pm e W

-of Automatic Fuel Consumption oystem

— — e o e P [ L L s T S

Before switching on the automatic fuel consumpticn system
it is necessary to determine the actual amount of fuel in
each group of tanks, because the secuence of switching on the
fuel pumps depends cn the amount of fuel in each separate group
of tanks.

To switch on the zutomatic. fuel consumption system when
the [10-4500 inverter operates, i1t is necessary:

- to make sure that all the switches on the fuel supply
panel are OFF and the circult breakers of <he fuel consump-
tion control, the stand~by npumps, and the fuel pumps warning
system on the co-pilot's circuit brealkers panel are O

~ to turn on the switch of the stand-by pumps control on
the fuel supply panel; ‘

- to set the AUTO-IIAI'UAL selector switch at IMANUATL;

~to turn on the switches of the automatic fuel consumption
control of the port and starboard engines




-~ 2 or 3 ninutes later,after the above~1oatloneo operation
c

has been completed, switch on *the circuit breakers of +the
manual control of the last empty group of tanks: after that,

in 30 - 40 seconds set the AUTO-LIANUAL selector switch at
AUTOy 1if all the sroups of tanlks are filled, the AUTO-MAIIUAL
selector switch should be set at AUTO immediately after the
stand=-by pumps have been switched on;

~ b0 switch off the circuit breakers of the manual

control and make sure through burning of the blue and green
warning lights that the fuel pumps have been switeled cn
correctly for the iven version of fuelling;

WARNT TG To prevent all the fuel booster pumps Ffron
being deenergizedir -case of failure of the HNII-75
grovp fuse, it is necessary to keep the A3C~5
circult brealkers of the manual control of the
punps of the third groups of tanks switched
on in all the flizhts. In this case if the
MM-75 fuse fails, the pumps of the +third
groups of tanks are automatically put into
operavion irrespective of +the nosition of the
LULO~LIANUAL selector switch.

- to turn off and then to turn on the switch of the port
engine automatic Tuel consumption conmbrol and malke sure
by the stable burning of the worning lights that the aubomatic
control system of +the starboard emginé is in good condition
and “"takes” the control of the fuel pumps of the port engine.
The same should be done with the switch of the avtomtic
system of the starboard ensgine. Stable burning of the warning
lights indicates that the automatic control system of the port
engine is in good condition and it “has +taken® the control
of the pumps of the starboard engines

The fuel consumption system of the aircraft ensures also
the manual control of the fuel pumps from the electric fuel
supply panel,




The manual conirol of the pumps should be performed - in
the following way:

(a) turn on the switch of the stand-by pumps control;

(v) set the LUTO-ITAFUAL selector switeh at HMALIUALS

(¢) set +the fuel consumption control switches to the OX
position;

(a) with “he help of the A3C~5 circuit brealers on the
fuel supply panel, which are marked 1; 13 23 33 4, switch on
+he pumps manually in succession,

The switches of the Tuel consumption control being
switched 017, the blue warning lights work as usual and coming
on of every successive blue light indicates the necessity of
switehing on thils sroun.

Vhen the switches of the Tuel congumption control are
switched off or if +the units of trhe automatic fuel consumption
sveten fail, the blue lights do not burn and the necegsity of
switching on the succegsive group should be determined through
the readings of the fuel quantity gauge of the corresponding
sroup of tanks. The fuel remainder in the operating groups of
sanks being equal to 300 - 500 litres, switch on the pumps of
the next successive groups. It wiil take about an hour of flizght
o consume this fuel remainder after the successive groups of
tanl-s have been switched on. The mentioned time being over, the
puans of the precedin; groups shovld be switched off.

jiote: he two A3C~5 circuit brealers marlked 717 sghould
. be switched on simultaneously (pumps of tanks Nos 2
and 5). Separate switching on is allowed only

in case it is necessary to change the C.CG. location,

Operation Test of lManual Fuel Iunps
Control System on Grounc

.

The test is performed in the following order:
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- nake sure that the circult breakers o the fuel
pumps indication and the stand-by pumps control of the Tourth
i

anc £ifth grouns of <Tanks are switched on on the co-pilot's

circuit brealers

o]
&8]

1nel;

~ get the fuvel consumption control switeh on the fuel
1 G o

supply panel to the MNMANUAL position , switeh on the A3C=5
circuit brealers of the manuval fuel consumpticn control of the

Tirst groun of the front tanks and make sure that the green
lights of this group of tanks have come onjg

L

- turn on the switch of the manual control of the pumps

of the first sroup of the rear btanks and make sure that the
green lights of this group of tanks have come onj the circult
brealers of the first group of tanks being switched , on, the

warning lights of both front ana rear tanks nmust burn
continuously without blinking;

- turn on the switch of the manual conuirol of the pumps
of the second group of tanks. During this the green warning
lights of the second groups must come on and the pumps of the
first groups of wanks nmust change over from normal operating
conditions to forced onerating conditions:

- turn off the pumps control switches of the first group
of the rear and front tanks and make sure that the green warn-

ing lights of the front and rear tanks of the first group
have gone out and the lights of the second sroups continue
to burn;

—~ turn on the switch of the third group of tanks. During
this the green warning lights of the third groups nust come on,
and the pumps of the second groups of tanks rust change
over from normal operating conditions to forced operating
conditionss

~ turn off the switch of the second group of tanks and make
sure that the green warnins lighte of these groups have jone out;
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- turn on the 2B-45 switch of the stand-by pumps and make
sure that the warning lights of the pumps of the fourth Zroups

Mind

0

=

tanks have come on:
J

(]

-~ switch on the A3(C~5 circuit brealksr narked H4w

on the fuel panel. During +this the warning lights of the pumps

[}

of the fifth groups, operating under the stand-by condi-
tlons,must come on,the pumps of the third sroun must change
over from the nornal operating conditions to the forced
operating conditiong, and the pumps of the fourth group of

tanks must change over from the stand-bv operating condi-
- o » . . J
tions to *the normal operating conditions;
- turn ol tue switeh marlked Y4Y and the switeh of the
STANU=0Y PUIAPS .
Operation West of Aircraft Fuel Hetering Systenm

o
e mem wow pew e L .-

Defore the test make sure that the “iuel metering"
clrcuit breakers of the port and starboard engine groups ot
- tanks, mounted on the co-pllot's circuit brealers panel, are
switched on,
iotes Lith the power supnply switched off, the fuel
quantity ~auge necedle may be in any place of
the scale because the instrument has no spring
to return the needle to zero position, when the
instrument is deenergized.
The test procedure is a8 follows:
~ turn on tvo switches of the 2l~250 type on the
~co-pilotls instrument panel to energize the fuel quantity
gauges of the port and starboard engines;
~ get the handle of the =7 switch of the port en ine
fuel quantity sauge to position W17 and make sure that the
indicator needle of the left fuel quantity gauge has -moved
to the inmer scale mark corresponding to the amount of fuel fil-
led into the first group of tanks ( permissible deviation
is £ 320 litres);
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- push the button on the indicator case and make sure
that the needle has moved to the zero mark of the scale
(permissible deviation is F160 litres); the button released,
the needle of the instrument must return to its initial posi=-
tlon, that is, to the mark corresponding to the amount of
fuel in the first left group of tanks:; in the same way
check the readings of the instrument by settin~ the handle
of the [II'-7 selector switech at 23 33 43 5 and compare the
readings of the instrument with the actual anount of fuel
Tfilled into the corresponding groups of tanks

oo

-~ set the handle ofthe left-hand fuel gquantity gauge
nalke sure that the

oo}

selector switch to the TOTAL position and

needle of the instrument has moved to the outer scale marl

corresponding to the total amount of fuel Ffilled into all five
£ 960 litres);

- push the button on the indicator case and male sure that

groups of tanks (permissible deviation is

the needle has moved to the zero mark of the scale with an
allowance of <480 litres; the button released, the needle
of the instrument must return to its Anitial position,
that is,it must indicate the total amount of Tuel in all five
sroups of tanks.

The operation test of the starboard engine fuel quantity

gauge 1s performed in the same order,

flre~ILxtinguishing Systenm

To check the fire-extinguishing system on the ground it

138 necessary:

- to switch off the A3C-10 gircuit brealer ”002 bottles

control® mounted on the co~pilot's circuit breakers panel;
~- to turn on the system control switch;

—~ to push all the lamp-buttons in +turn and make sure that
they have come onj
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— to turn off “he syetem control switch and turn it

+hig the lamp=buttons must go out and be

vote: The ABC~10 circuit breaker "CO, bottles control®,
A ——y ?

“nmounted on the co-plilot's cireuit breakers panel, should be
i 9

switched on before starting the engines and should be switched

off after the ecngines have been cut out on the ground.

Pre-Tligh+t Inspection of Autopilot

and I%e Check by Crew lembers

s

Before checking the sutopilot for operation it is

necessary to perform a visual inspection of 1ts units located
at the seats of the pilots, the aircraft navigator, and the

navigat orwredar»operator in order +to make sure that there are
no external defecte of the units.

Tnlock the aircraft control units.

THE ONAVIGATOD must check relative tension of the

autopilot and bombs clutches, The check should be performed

-

without a ¢

2

ynamnometer in the followlng ways

- engage the bombslght and avtopilot clutches;
N
v

- 4urn the bombsight in such a way that

he lever

1 :

of the autopilot clutch should reach the limit stop and the

-

autopilot clutch should orn its drum; the

b

bombsight cluteh must not skid duvring this;

~ check tension of the drift gear clutch. For this burpose
encage the drift gesr clutch HLU,,lth the autopilot clutch
engaged, turn the drift gear by meansg of the sight drift
knobt; the drift gear clutch must sgkid earlier than the
autopilot clutch;

~ check the clutches of the bombsight, autopilot, and

drift gear for free movement when they are disengaged; the
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elutches must turn on their drums without jammir~ and turvins

AP B Terey BN - TA AT R P T 2 A
After that switch or the STAB.switch (the rest of *he
il

switches on the directional stabiliser muist he switched off)

and meke sure that the qrromotors of the direcctional stabilizer
0

e
and the vertical £lisht gvro work. Switch off the STAB.switon R
s

disenga e the bomb-sig] clusech and +hn £t pear clutch, and

HDER must make sure bthat:e

ompensatiom krob on the control panel ig in
its neutral position (at index Wy )3

- the control transfer knob is at PILOT;

;_4

shutters of tell-tale lights are opened;

- the pointers of the control panel knobs are fixed.
tfter that 1t is necessarvy:

- to set the certering and sensitivity kunobs to +the

!

"pointers-up" positior, and the ratio and +u

compensation

-

knobs are set at the fixed indexes on the control panrels
- to turn on the autopilot master switch on +the control
panel;
~ 5 or § minutes later, afifer the master switch has
beer put on, turry on the SERV (torque motor) - P,0.7. switch.
Further check of the autopilot should be performed

in the following order:

isengagze the autopilot clutch

1. THE NAVIGATOR will 4i
on the dircctional svabilizer, centre the P.0,7, potentio-
meter, and ther ernsage the autopilot

2 ATDCRART COMMATTIED will shift the control

gurfaces bv means of the cortr 07 column arnd pedals from one ecxtreme

J_

position o arnother one. Repeat this action several times.

Vhen the corntrol surfaces are i their reutral position,
the tell-tale li~hts on the control panel must not burn.
The control surfaces being in any other position, one of the
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tell-tale lighte in cach of the +three channels nmust burn
witiout blinkin;. '
Blinking of the tell-tale lights, when the control surfaces
arc rneutral, indicates that the potentiometers of the servo
units are dirty.
During the check it is necessary to make sure that all
the control units move freely without Jjamming, Afver this
turn the centering knob to the right or left (displace the
clectric centre of the potentiometer) and repeat the check.
Set the centerins knobs again in the "pointer8=-up’ posi=-

LRON, RUDDER, LVIVATOL-STICIHIES mounted

Ay

tion and turn on the AL

oir the control pancl.

If during the switching on of any of the above-mentioncd
switches one 0f the tell-tale lights of the corresponding
stabilization comes on, it should go out after some time,
because the control surfaces will assume tThe neutral attitude
due to the operation of the servo unit.

Turn the centering knobs slowly to the right and to
the left up to the limit stops. v

Yhile turning the AILERON certering knob clockwise, the
starboard aileron must go up (the control wheel turus to the
right), and while turrning the samec knob counterclockwise,
the port aileron must go up (the cortrol wheel turns to the
left). |

While turning the NUDDED centering krob clockwise, the
rudder must deflect to the position corresponding to the
right turn (the'right pedal should move forward) and vice
versa.,

¥hen turning the ELEVATOR centering knob clockwise,
the elevator must deflect upward (the control column should
move backward), and when the same knob is turned counterclock-
wise,the elevator must go down (the cortrol column should

mo—vc forward).
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"hen exeeuting the above-mentioned check, the control
surfaces should be deflected evenly by small poriions;
simultarcously with each porition of deflectior the correspond-
ing tell-tale 11y o tie control panc snould flicker,

MITT W
o LILI N

on the directional stabilizer, and will turn its arm to the

VIGATOR  will diser sage the autopilot clutch

cxtreme left position. Tre control column should deflect ©
the right ard the right pedal should move forward. At this

Lk :

moment the aircrafs commander will check the deflection of

the Pilot DNirector Tndicator needle should

-

the P.0.7. needlo:

°

~

.

deflect to thie right, After this, position the autopilot

clutch arm to the extreme right position. The control column
should deflect to the left, tre lefl pedal should move forward.
At the same time the P.T.T, needle should deflect to the

lef+, "hen thig check is finished the raviator should

return the clutch arm to *the cenire position (the wiper
of the P.D.7. potentiometer is at .ero) and engar~e the auto-

pilot clutch,

will tuvrr the turn compecunsation

.

-

ntrol panel to the right so that 1ts indicator

L
S
J
[@)
(o]
)

knob on the
should be at the bezinning of the shaded sector of the scalc.

control column should turn ©to the right

- IR T )

ERCER ey -k -
LUr1ng tle T

g

e
and the right pedal shovld move forward. “ien turn the turn
nob %o the left to the same position. The

control column should turn to the left and the left pedal

should move forward.

O e e T e T - I 1 0 4. 1 A
S5eT the knob Lo the 1t ard to the left at zero and

1

maxe gure that the solenoid of the locking device of the

4

C
L N T SR 3 ~ % 3] <A ~ E - -
ral stvabilizer ig switched on and clammns the auto-

:

0
pilot clutch arm. ove the knob Lo the neutr
e

L e

.t
x "y “) and make sure thatv the sol
a a

-

device ha

5

s been digconnected and h
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5. TE NLTCLU00- QPERATO™ will make sure by
rotating the turn compensation remote control krob 1o the
right and to the left trat its positlon does no’ influence

"

the position of the aircrafi contrel surfaces.

tra

S, TR OATROTLADE TR will  set the control

nafer krnob at and order tie ravigator-radar

operator to check deflection of the aircrafy control

surfaces from the <turn compensatilon remote control knob;

after that he will take the control & air.

i
to
clo

sol

Set the function switch of +the corntrol handle (form

n stick) to the 07 position.. Pullv turn the control handle

the right. During this the control column should turn
ckwise ard t,e right pedal should move forward; the

eroid of the locking device of the directional stabilizer

shonld cet switched on ard reliably clamp the autopilot

clute

+o
als

Vm
wie

arm,
Release thie control harndle and make sure vrat it returnrs
.

the center position. The cont

o return to the initial positior, and the locking device,

vi the handle revurrs to the center position, should

cet discornecved.
Move the conirol handle to the extreme left position.
Mring this the control column chould tvrin counter-clockwisc,
while the left pedal should move forward,

.
nasi

Toe

the

ha

pos

c
rdle and the control columrn retuvrr to the cernter

Release the control handle and make sure tiat the

idle and the control vrnite return to the center posiiion,

Tully move the control handle forward. Iuring thils
control coluvmr should also move Torward.

Fully move thie control handle backward. iuring This

control column should also move backward.
Zelease the convrol handle and nmake s

LGP e
LTLON.

rol column and the pedals should
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(AR

et the fvnction switch to the ALTINULD O, 0O position
and move the control hardle forward and haclward,
uring his only the conirol columrn should move. ~her +he
handle is deflected ¥o the risht ard to the lefs, therc
should be ro displacement of *re control colum: and +he
pedals.

Press the button of the avtopilot emerrernc— discon—
nection mourved on the alrcraft commander's control
columr and, by movins “he pteerin, wieel,the column, and
tie pecals make sure that the servo units of “he auvtopilo*®
are discornected and the control vnits move freelvw.

~et the master switch on the autopilot control panecl
ﬁo the OFF position and then immediately set it to +the ON
position, and surn CF +the ATLEDON, RULIH, and EILLVATOR
switches,

Move the forr stick forward and then backward

and make sure that it acain affects the corvrol units. After

that press the bubtton of emergency disconnectior mounted
on the cont.,ol column of the risht-sea’ pilot and repeat
the check, ‘ ‘

vet the funetlon switch of the control handle to the
OFF positiona ’

Check operation of tle pitching moment compensator. For
this purpose se® the control column to-the neutral position
relative to the elevator and after that open the bomb bays.
When opening the bomb bays the control column should move
forward, and when they are closed, the column should
regune its neutral position again.

It oporation of the auvtopilot meets the above-mentioned
requirements, switch off the autopilot, by setting the

master switchh to the OFD positior.
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¢

Checking leadiness of Oxyger Zquipment for

Pligsht

The oxygen equipment readiness for flight will be checked
in the following order:

1. Determine +the required amount of oxvgen for the
flight.

The approximate calculation of the required amount of
oxygen for flight is made by the formulas

=

req  rTes

[ep]

Tq

where Greﬂ is the reguired amount of liguid oxygen 1in

'y

kilograms;

Gres is tlhe reserve of oxvgern in kilorrams not accouwnted
for (6 kg per each  liquid oxvren converter);

q is the oxvsern consumpliiorn rate for the whoele crew
in kg/br (5 kz/hr for £ members of the crew);

t is the vime of flisht in houvrs.

The accurate calculation of the amount of liquid
oxvgen is made by the engineer in charge of the aircraft
equipment in cooperatior with the navisator while composing
the enrineer-navigator flight chart for a certair mission.

-

Jeasure the actual amount of oxygen on tiie alircraft
by adding the readingsof the oxygzen level indicators
together., For this purpose first turn on thelr supply
switch with  the [I0-4500 inverter operating. If the
measured amount of oxygen is less than the designed one,
order to make & additional charge of the liguid oxvgen
converters.

VARGING: I% IS FOIB i to flv arn aircraft when the
amount of oxvgen on the aircraft is less
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2. Order the senior aircraft technician to report on the
preparation of both KIK-~30 liquid oxygen converters for
work.,

Oxygen pressure in the oxvgen converters and in the
alrcraft oxygen mains 10 minutes later, after the automatic
Pressure units valves nave been opened, should be within the
limits of 8 = 10 kg/cn?,

Pressure in the oxygen mains is measured by the ME-13M
oxygen pressure gauvge, and in the liquid oxygen converters it
is measured by the pressure gauge mounted directly on the
0Xygen converter, :

3, Check airtightness of the oxygen regulator set atl
rarefaction.

For this purpose close the oxygen valve, open the
emergency oxygen supply valve and releagse oxygen pressure till
the MK-13M pressure gauge reads zero, Then close the emergency
supply valve and counnect the Kll-23 parachute oxygen apparatus
to the KlI-24M  oxygen regulator. Put on and adjust the
IM~30M oxygen mask. Connect it tothe hose of the KjI-23
paraciute oxypgen apparatus, By means of the joint lock -connect
the mask to the mask-to-face tightness compensator.

After this close the air diluter, close the holes on the
excessive pressure limiter with the fingers and inhale. If
inhalation is impossible, the system is airtight. :

L, Check the efficiency of the oxygen regulator set
without excessive pressure.

For this purpose open the oxygen regulator valve and make
sure by the MK-13M pressure gauge that the oxyren pressure is
within the limits of 8 ~ 10 kg/cm?. (lose the emergency oxygen
supply valve. During this the excessive pressure knob should
be fully turned to the right. Then it is necessary to make
peveral inralations through the mask with the closed and opened
alr diluter. If the oxygen regulator set functions normally,
breathing should be free and the blinkers of the oxygen-flow
indicator should close and open following the rhythm of
breathing. ‘

5. Check airtightness and efficiency of the oxygen regulat-
or set in the presence of excesgive pressure.

For this purpose close the air diluter and the emergency
oxygen supply valve, close the holes on the excessive pressure
limiter with the fingers, and by smoothly turning the excessive
pressure knob to the left create the excessive pressure under—
side the mask of not less than 250 mm of the water column %to be
read off the M-1000 pressure gauge. During this the bladders
of the mask~to-face tightness compensator should be inflated
with oxygen.

Having made sure that the oxygen regulator set is ailrtighv,
make several inhalations. If during inhalation a pressure drop
of 30 - 40 mm of water column is read off the I'~1000 pressure
gauge and during exhalation an increase in pressure is noticed,
the oxygen regulator functions normally.

Having made sure of the normal operation of the oxygen
regulator set, release the excepssive pressure by fully turning
the excessive pressure knob to the right with the following opening
of the hole on the excessive pressure limiter.
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Use of Oxzygsen Iquipment

T

Prior to the flight the dial of the BC-4f& cabin-
pressure warning unit is set to an altitude of 4000 .

Durirg the flight all the members of the crew should
check functiorning of the oxygen equipment by the control
instruments: the oxygen-flow indicator, the oxygen
pressure auge, the OXVIen excessive
pressure gauge, and the pilots should additionally check
the readings of the liquid oxyger level indicator.

The oxygen pressure in the maines should be within the
limits of § - 10 kg/omg , the blinkers of the oxygen-flow
indicator should close and open following the rhythm of
breathing.

Adjustment of DC Power Sources

s mer W e e W emn e s M e

1. vhorage.Patrery.Check.
The check of the aircraft storage bvattory includes the

e

check of the degree of charging and the check of good condition

of the estor age battery connections to the distribution bus bars
or the elecitr mains., The check of the alrcraflt storage

batvtery courection to the emergency circult is carried out
with both engines operating.

The check is carried out in the following order:

- make sure that all the alrcraft electric consumers
and the ground power unit are switched off;

-~ nake sure that the storage batteryv safety switch

ic on (the rererators cut off master bar is in the upper

posiftion)s

- get the alrcraft sftorage battery switch, mounted on
the navigator=-radar operator's electric panel, to the
0%

loadi

L pogition and by the ammeter make gure that the
ing 1s absent;
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o

~switeh on the artificial horizons of tle ailrcraft

S

commander and the co=-pilot and the CIY~10 int ercoms the
voltage of the storae battery durin~ this chould he not legs
than 24V read by the voltmeter;

= switeh off the artificial horizons, the CIIY-10
irntercom, and the storage hattery;

- turn on the selector switch of the instruments storage
bavtery supply, mounted on +the navigator-radar operatoris
parel. During this only the masbter artificial horizon should
funcvion. Turn off +the selector switeh on “he navigator~-radar
operator's pancl, Repeat these operations, manipulating by the
sclector switeh mounted on the aircraft commonder's lefd
control panel.

Tote: The switch of +the master artificial horizon

should be on during this,
“he operation of the artificial horizons is

determined by the nose oftheir operating inverters,

After the check switceh off the artificial horizong and

jof

gset the switehes selector switches on the navigator-radar

e

operator's elcctric nanel to the initial nocsitions,

2. fOround Adjustment of (Gencrators
.0..‘....1lQ..'l!.O'QI"Q.".O..'
Ad justmert of e gererators voltage or the ground should

be made in the Tollowing order:

~ set the voltmeter selector switch Lo “he position cor=—
responding to the voltage measurement of the renerator
to be adjusted (the generators should be disconnected from the
aircraft clectric mains, the electric consumers are supplicd
by the ground power uvnit at this time);

-

- set the speed of the engine, on which the sgiven

generator 1s mounted, ab 3750 r.p.m.;

— by rotating the knob of the R0~20 extengion raeosta
adjust the generator voltage +o be equal to 2&.5 Vi
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e
ey v NI . ES - oy : L v A
1sase of the resy ol tae [fed rators ig acjuoied

2 s ST RN ] B T - ; S
e O ,‘neub_\_of;x (o1 -ernera Ol o0 ALTCTALTS
oo.nopluc-'-no-ooﬂn.ot‘onnncoo'chno

e R BRI

Hlectric 21U8

s 0 s At 8 00 B e s

rg are cormected to toe aircraft electric
maing in the following order:

— aviteh off tihe electric CcoOnsumers, lca~ing only

e misipum number of The consumers switched on which eunpure

LAiis

tre en irnes operation;

— awitch off “he ground power unilt -+ d quickly switch on

required concviners.

L, Sdjustment of Parallel Operation of Sfanecrators

...O'l'.‘.'.l."".l‘.QIOOO0.0'.ll'.."..'.l"

&£

3 s — R} U P . NI 2 N o
he corried out in the air 30 or L0 mirutes after the taoke—-off.

To Solig in the followi

aprisclhh om L
s 5 ey PR B
@ arnmonen’
ot “he medium lcading on
S I PPN
epprozimatelys Th
werful congumers 13 e
rful o gronld be performed

rerous overloadir: of one

. A4
Q. gererators ¥

sustment of the jenerators perallel operatior srtould

of curTent between the generators;




if the difference in senerators excecds

A : : . . T e L e 3N N L.
120 4, 1t is necescary e 7 ¢ L by changlrr the rencerasors
L 1 -2 ATy T N o T TR~
voltage with the help of the RC=20 extenslon refigivanced. Lor

this purposc ircrease the voltaze of less loaded gererators

and decrease the voltage of more loadeld generators;
[IATNG

-~ cet the voltmever selector switch +to the NORNAL
position; 1Z the lectric maling does

not correspond 0o increase

all the gewmerators up to the

the knobe of 21l the BC-20 extension

or decrcase the

required value by
rheostats by the same angles

- gwiteh off 211 the consumers, which are 2ot reguired
for the continunatior of the flight and check the generators
loading by the ammeters; the differenc rte, produced

by separate menerstors, under small loadi

importarce, however, all “the generator

N

power to the alrcrafi electric maing., Under the excesgively
small loadings the disco

possible, which 1s permissi

increase of loading they will ge

] o

Vote: The readjuctmerts of the gonerators parallel

operation chould be carried out only in those
caseg when the differerce in currents of the

1

H e - e e [y » a3
separate mererators oulput exceeds 120 4 under

he loadinge from 25 up to 50 per cent of the
nominal and 120 A under the loadings of - more

than 5C per cent of the nominal,

5, Disconrecitior of Cenerators from ‘fircrafst

LN N B IR B N A B R I BN B R I B TR T N I BN A B R R A AR IR A N R 2 B O B 4

Flectric Llzins Prior +to Frgines Cut Ouw

9 9 & O % B R P B O B P L OO S L O S &P N ¢ &6 4 922 0 8 s s

“he digcounrvection of the generators from the alrcraft
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-

clectric mains prior to the ensines cut out should he made

in tre following order: - -
i to 0ff all trhe consumers excent for channel ¥o.l oX

PO RTINS S

[

1 pumps, and The engine

o

the CI¥y-10 intercom, the stand-by fu

- .
ingtruments;

- discannect the zencrators from the aircraft electric

- cut out the engines; )
- on the sircraft commander's order switch off the
storage battery;

"

— gwitch off the consumers, which have remained OLi.

Plectrical lains

There are three possible operating conditions of the
aireraft electrical mains: normal, pmergency, -and deencrglzed
mains conditlon,

The mormal operating condition oF the glectrical mainsg, =
power is supplied into +menormal electrical mains by all
generators and +he storage battery.

“Under the normal operating conéitior of the electrical

maine the selector switches and switches mounted on the

(-

electric panel of the navigator-radar operator, should Dbe
set as follows:

- the switches of all four sencrators = “o he 0 position;

-~ the storage battery selector switeh - to-the NORMAL
position;

- the voltmeter selector gwiteh = to the NORMAL HA
positions

-~ the emergency malns switch - to the OIF position;

- the generators selector switch to the emergency

maing < ta the .IEFT lo.2 positilon;
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- the switch of +he instruments storage battery supply
bus bar, with the circuit deenergized,-to the OFF position;
-~ the OROUND POVER UNIT switch = to the OI'F positiomn.
When the generators, the storage'battery, and the mains
are in good repair,all the four generators and the stora;e
battery should be always connected to the normal mains 1in
flight.

Notes:, 1. To disconnect the generators 1t 15 necessary
to usec the master bar,
2., If one or several generators fall, the power
supply for the normal mains should be delivered
by the rest of the generators which are in good
repailr, Lt this:

— correction of consumers 1s rotv limited 1f
three generators and the storage battery are
switched to the mains;g

- wher. two gernerators and the storage battery

are connected o the mains, it is possible to switch
C

0
imultaneously either the armam

3

unit de~icers with the cornstantly func
congsumers; in this case the simultancous

Shemiviel s s
ing on of both the armamert system and the tTail

unit de~lcers 1s not allowed;

- when only one generator and the storage
c

battery are connected to the malns, the consuners
should be switched on in such a combination that

the total loading does not exceed O

00 A.
Transition to the second and third operating
ectrical mains

conditions of the aircraflt elec
is described in Sectiorn "Special Cases in
Flight",
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Connectior of gTouno power uxn it to aircraft

T.C., mains °mohld be wade

ir the following order:

— make surc that the alrcraft electric consSvmers and the

sround power unit switech are turned off;

~ conneci the plug of the ground power unit with a

ower source connected to it to the alrcralt ground power

e . lradt e
supply sockets

-~ gct the voltmeter selector switch, mounted on the

senerators panel, to the GROUND POWER  SUPPLY S00x3T (PAI)
position and makc sure that the rormal voltage su ipplicd by the
ground power unit is avallable;

- move “the voltmeter selector switch to the IORIIAL

MATNS  position and, turning on the ground power unit switch,
make sure that the voltage is supplied ‘into the aircraft

alnge.

After this it is possible to switch on the consumers.

Digconnection of sround power unit should be made in the

— mmm  meh G e At e mmdh e G mEe Mk e e S MmO

following order:

- pwitch off all the electric consumers;
- turn off the ground power unit switch;

- disconnect the plug from the ground power supply

socket.
VARNING: TIn order to prevent the storage battery.
d harge when hoth ecngines do not operate,

lisc
IT TS PORBIDDEN +to disconnect the plug from the
ground power supply socket or to switch off

the ground power source before the ground supply
switch, mounted on the navigator-radar

operator's electric parnel, is turned off (or the
storage battery sclector switch is set to the COFF
position ).




Tor a centralired supply of tiie alsernating current mains
therc are tTwo HO—4SOO inverters irctalled in the sirzcraft,
one of which is operatiomal and the T

o other 1o o regerve one.
0T

The voltage adjustment of the 10-4500 inv

&

H
bt

gshould be made in i lowing order:

e fo
~ get +the inveriters selector swiitch ©o L

positions

— check *the inm erter voltasc by the alweralt voltmeter;

if after 5 minutes the voltare is more or legs than 115-40.5

it is necessary (o et the VOl"ifu ae eCLI‘_l G0 11)'-‘5\).5
o
0

the help of the PC~4lf rheostat belonging T
- gwiteh on the A.C. constant cornsumers (the PB4
radar bombsight end the NPC-1 fire control radar) and  check
the A.C, voltage; if the voltage is more or less &t -
it is necessary to set 1t agzaln equal To 11520.5 Ve

-~ switch off +the 0. congumers

R GTTACETATYITITY

~ gset the inverters gelector switch 50 ©vae LEOORVE

1

pogition and make veltage 2djustment similar To the operational

inverter adjustment,
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Appendix 1

AERODYITAMIC TEATURES OT Ty—16 ATTCTART
Peculiaritics of the Aircraft as Lous Fonge

Hirh=Speed Heavy Bomber

1. ™he Ty-16 aircraft as a hish~speed bomber  flics

at near-sonic speéds, To improve the acrodynamics of the
aircraft al such speeds the wing and the taill plane of the
aircraft are swept back and have high=-speecd profiles wiilec the

-

fuselarc and the engine nacelles are of elongated shapoe.

0, The aircraft res a great thrust-to-wel ht ratio
(0.32 kg of tbhrust/ks of veight in *he normal voriant), which
enpures the achievement of hish maximum speeds and altitudes
of fli-ht, the required take~—off performance, and fas?y
aircralt accaleration. Iue to great ailrcraft gross welghts and
amall middle sec*ion area the speed decreases slowly when

the engires are throttled down.

e N

3. The sircrait hags high cet-away speed,climb and

a

descent speeds due to congidera able loading per each sg.m.
)

£ Lle wing comparatively small value of maximun 1if+t
coefficients which are. peculiar +to a swepthack
wing, ard due to an approximately

econstant value of +he available thrust depending on the

speed of Tlight 2t the given altlitude.
L. The maximum range of flight is achievecd by the TY'16
aircraft, while flying atv altitudes correspondlr& to the mini-
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munm fuel consumption per kilometrej These altitudes are lover
by 600 ~ 900 m., than the service ceiling of the alrcraft with
the glven gross veirnt  (Fiz.19); near the ground the
minimum fuel consumptions per kilometre increase two or threc
times versus +the fuel consumphtions at these ealbtitudes
(Pig.20). The indicated airspeed, vhich corrcsponds to the
minimum fuel consumptions per kilometre, depends on the

gross welght,.

5. The aircraft has big dimensions of the wing, tall unld,
and fuselage, which 1s a cause of formation of congiderasle
damping moments vwihich glow down the rate of the aircraft Turn
around this or that axis. These moments occur due to
counterpressure of the air masses, which are deflected by the
aircraft surfaces irn the process of its turn. [he damping-
nmoments decrease with spead decrease anc altliitude increage,

The moments of inertia counteract boti aooelerat;Oﬁ“and
deceleration of the aircraft rate of turn arouud this ox
that axig. Thoir numerical value depends botll oxn the value
and on the distance of  distributed masses Tron the aireraft

n

2

centre of gravity,., The ppeed and alititvie of Tlishit do now

influence the value of inervia moments. The nonents of 1ner-
tia, affecting thne Ty-16 aircraft, are counciderable due %o

great gross welghts anc blg linear dimensions of the aircralt.
Ilevertheless the Ty-16 aircraft possesses the catisfactoxy
characteristics of svablility and controllebility, waleh,

however, suffer certaln changes at higlh speeds of Llignt: the
oppogite reacslon of the aircraft to bank wvhen the ruddler

i deflected,the increase of efforts on tie aircrafst control
unite, especially from the rudder (in comparisor with other
aircraft of the esame class, equipped with hvdravlic amplifiers),
and other phenomena, ciaracteristic of all high-specd

alrcraft.
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gtability and controllability of the alrcraft arc

1 A

influenced by the change of the cenire of gravity locati
: (the weight

e

L )

- due to homt release and Tuel congunp

in f1ig iow
congtitute up to 40 - 50 per cent ol the

2 1 v A= e T
is vwhy anv divergence from

itle.

as .
conSumMpwiLOon ScCuerce

e Mmax

s,

noticed whern the

e () (o) o -
of 38 - 43 tong.

. Tue to sood efficiency of the control surfaces, biz

nvailable thrust the Ty—16 aireraft

regerve of 11f%

“iclertly enerseltic manoeuvres for the given

‘—-1\ vy

porform suf

of aircraft., Bub imum permissible load factors

the alrcrafyv with o limited manoceuvre) are

3 R LI P N e
small and decreacs case of JToss welght and

T S S V-1 SR S o TAS s ’
altitude of F1lisht (See Tigs 30~41).

lecasures lnﬁ¢o iy

i
i
—

1 £ T o wn [Ne e I T S S v A
ihe 16 aircraft hag a lors range ol £llisht anc
R s PR . . ’
Tlies at high aldiftuvdes and near-—sonlc speeosd
~ 3 - N~ S SR T e
sutber = 0.9), vien cireraft serodvnamic

¢!
start to be consideradly influ
%

T encaed by alr cowpressiblility. During
ihutior of pregsures alons the airfoill

Jepends on the flignt lach

A

- . d T - anm 1 L7
rumbers 2 thie critical liach number {The

nuamber ig the Mach nunmber at which the local

around irfoill, becomne

shock waves pesin to form

Cheetd

areag, in wiich the local

Sy
TP

subsonic).
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This leads to the irncrease of the dras coef

e
change of the 1ift coefficlent and the stabl
ability characterisvice of tlhe aircraft.

In order to decrease this bad effect of alir compressibility
on the aerodynamic performarce of the aircraft, the critical

)

Mach number 1s increzsed., Tor this purpose the alrcraft wing
and tail plane are swept back, the effect of which consists in
the following

It is known that the 11ft of a wing and tail plare is
determined by the pressures, created due to tie change of The
local airflow speeds valves under the effect of the external pro-

file shape along the whole span of the plane).

The swept wing profiles are arranged at ~le 1o th

leading edge of the wing for a shape in plane vicw i

llustrated
in Fig.21.
Let us divide the sgpeed of flight V into two compo-

1t
nents one of which 1s perpendicular to the leading edge of the

wing and the other is directed along the leading cdge of the

wing. The component Veff ( effeective speed ), wnich is di-
rected at risht angle to the leading edge of the wing,

deter=—

mires the velue of local speeds and rarefactions along the

profile and, counspguently, the value of 1ift,
The effect of compressibility on the drag coefficient
depends not only or the values of pressures but on the nature

of pressure distribution as well, and that ig why it is also
determined by the value of V ofF e
Mach Ho. .a ) corresponding to it. its V. <«
e 4 &
the Mach
Teff.

equal to Mach

-
< thhflt. since the strai ht wing h

ot y then the critical Mach rumber of the swe
wing will be greeter than the critical Mach number of the

g

straight wing by as many times ag the hypotenuse is bigger +than

the adjacent cathetus (See Fip .21), with the exception of the

41

central part of the wing, wher as 1t is knowr, the sweepback
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cffect ig absent. Decides, the sweepback of the wing decreases
the rature of chanzes of the acrodyramic characteristics
relative to Tlach number, which are conne 1 with the effect of
alr compre hilizy.

In order to increase the critical ila
aircraft also has special highe-speed ‘mrofiles of small
] ]

relative thickrcess

q .. L EE SO o
glsvrinuted chordw

S——

she local speeds at the alrcraft
joints (which also lecads to the increase of *he drag, especial-
igh speeds of £1ligh%t) the Ty-16 ircraft has special

arrangement of the cngine racelles and undercarriage.
pointeld out before, V.. (which d Cue¢m¢ﬁ0u the
S

- -7 -~ T LT = S et AT - -1
1o 1lesgs than ey vhat ls why the s”epucuck

T 1ift velve than  the gtralsht conventional

achieve the reguired amount or 1ift during

Cing, the wing of +the Ty-16 aircraft
n flap.

a powerful externsl

io
ncd comporert of the gpeed, directed along the

e
leadin~ edge of the wirg (bee Tis.21), does not influence the

creation of the 1ift bu’t caunses the houndary layer flow in the
direction from the wirg root to the wing tips, which may
cavse the wivg tip stall at the argles of atitack which are

near to the criticel oxnes. In order to decrease the possibilit

@]
H

o
T wthe wing=tip sotalls besides the special arrangement of the
c

wing profiles, the wing of the Ty—16 aircraft is ecquipped

4

withh +two pailrs of aerocynamic fences.
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Principal Aerodynamic Characteristics of
Py 3 Pk

Ty-=16 Ltircraft

The Ty-16 aircraft has a high lift-drag ratio, which
is equal to 16,5 approximately, wher the undercarriage and
flaps are up and the aircraft flies at the optimum speed
(anples of attack are 5 - 6 © apnd flight Mach number equals

0.74 = 0.78). During this the induced dra; constitutes
about 40 per cent of ‘the total  aircraft draz.

The change of the aircraft drag polar versus the speed of
Tlight is shown in Tig.22.

Vhen the undercarriage is extended and the flaps are def-
“lected by 350, the 1lift-drag ratio is decreased almost double
and is equal to 7 approximately.

The extended undercarriage causesg the drag, which 1is
anproximately equal to the minimum dragof the aircraft. The 200
flaps cause the drag, which is approximately equal to the total
drag of the aircraft (minus the induced drag).

The maximum 1ift coefficient with the flaps up is equal
oefficient

y 35°, it

to 1.3; when the flaps are deflected by 20°, the 1ift ¢
increases up to 1.45 and whenthe flaps are deflected b
becomes equal to 1.65 (See FPig.23),

- The critical angle of attack, when the flaps are retracted,
is approximately equal to 18° and when the flaps are down by 20°

and 359, it becomes egual to 15° approximately.
The optimum angles of attack while getting airborne

and during landing are by 4 - 5%ess than the critical angles
of attack with the flaps down.

The general view of the aircraft drag polars at different
Mach numbers is shown in Fig.2/ and with different flap

P
[

positions at small Mach numbers - in Fig.2%o.

Special Flight Conditions

Minimum speeds of flight correspond to the maximum value
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of the 1ift coefficient. However, under flisht conditions
ig forbidden to bring the aircraft to these sveeds in order

60 avold the aircraft stall.

Usnally in the range of angles of at

o+
)

acly, in which the

airstream stall occurs, the characterishi

o

g of gotability
ant controllability start to worsen.

when the speed decreases and approaches the minimum
speed, the efficiercy of 2ll the control surfaces is
decreased (becauvse the velocity head decreases). In this case
the aircraft mav piteh up, fell off on one wing with a

transition into spiral, and when stalling without bank it
ray pitch down with a transition to glide with the following
acceleration, .

That 1s why, during the Ty-16 aircraft mass maintenance
ﬂh('operet;on the minimum permissible speeds are aut horized,
wnich are approvimately by 30-50 kn/hr  higher than the speed
corresponding to the beginning of +the aircraft siall
However, both at minimum permissible and even at higher
speeds the aircraft transition to the buffeting 1ift coefficient
of

(CT)iS possible when the condition 1t is changed from

straight and level to curvilinear (van: urn, soom), because

in, this case the load factor increases as many times as the

11ft coefficient, Suppose that the load factor during the
transition of the aircraft +to the curvilinear tlight has
increased two times, If during the level flight the 1ift

coefficient (GT)zO.S, then 1t will also increase +wo
S

times during the transition of +the aircraft +o the curvi-

~linear flizht at the same speed, i.e. becomes cqual to

O0edu2==1. Let the flight Mach number be equal to 0,35

during this, Then from Fig.26 one may sce that at +he 1ift
coefficient (CT) ceual to 1 and the Mach number = 0.35 the
aircraft at the same IAS will be on the border line of
buffetirg area, i.e. the load factor 2 will be maximum permis-
sible. From the chart,shown in Fig.26,%t is seen that the

velue of the buffeting 1ift coefficient decreases with the

increase of the lach number.
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At a comstant indicated air speed with the increasc of
altitude the 1if+t Mach number will increasc (because the true
air speed will increase and the speed of sound will decreasc).

-

The 1ift coeffilcient (CL) of the stable flignt does not
change (at a constant gross weight), consequently, the
permissible load factors will decrease when the altitude of
flight increases. Generally speaking, during the high
altitude flight rather considerable Mach numbers, at which
the buffeting 1ift coefficients (CL) are small correspond to
the average indicated air speed. At the samc time, the level
flight 1ift coefficient is  sufficiently  great

at igh altitudes. That is

why, during the high altitude flight the considerable
decrease of permissible load factors occurs, which may be

det ined ag T TS
etermine s follows ¢, buffeting
44

Permissible load factor (n)
CL level flight
The arrival of the aircraft at the angles of attack correspont=
ing to the buffeting 1lift coefficient may take place during
the flight under "bumping"™ conditions as Well, because the
aircraft entering the upward air currents is followed by *he
increase of load factor.

The limitations in the maximum permissible’ load factors
depend on the ailrcraft gross weight, altitude, and speed of
flight, and are determined by the charts (See Figs 33-41 D
It should be mentioned that the permissible load factors
during banked turns and more complicated manoeuvres (turn
with climb) arce less than during the vertical manoeuvre
because in this case the aircraft is under more complicated
conditions (with regard to aircraft controllability) than
during the vertical manoeuvrc,

Thus, the pilot should always bear in mind (especially
during the flight at high altitudes) the small value of the




maximum permissible load factors and fly the aircraft very
attentively, preventing it from arriving to the couditions
2t which stalling is possible.

During the sccidental aircraft stall, which occurs
as a result of exceeding the permissible values of the 1ift
coefficient <CL> (great angles of attack) and load factors,
the pilot should know that the pilotage technique during
the aircraft recovery to the normal flight condition deperds
. If the stall

on the speed at which the stall has occurre

<

—

has occurred at low or medium speeds (at lMach number <. 0.8
one should decrease the angle of attack by pushing the
control column sharply forward thu increasing somewhat

the speed 1in order to prevent the possibility of the

second stall more easily, stop the aircraft rotatior Dby
deflection of the pedals and ailerons im the direction
opposite %o the direction of stall, Tecover from the bank
and then pull the aircraft out of dive. IT the stall has
occurred at Mach numbers > 0.8 or at higher indicated

air speeds (IAS > 550 km/hr), in this case the bauk 1s
gliminated by the ailerons. The rudder 1s applied during

the recovery if the stall has occurred with a hark, in order
to prevent the aircraft nose from pitching down (at a vark)
only at Mach number -7 0.8, If the stall has occurrecd at

Mach number ~0.8 or at TAS > 550 km/hr, then it is
difficult to apply the rudder due to the biz hirge moments,
which can be overcome by the pilot's strenuous efforts only.

)5




Ltireraft Stability and Controllability

There are itwo kinds of stability: longitudinal and lateral
which in their turn are subdivided into:

1, Dynamic stablility at which the aircraft completely
recovers ites initial attitude after anbalance (the Ty-16
cireraft is dynamically stable in the range of the operational
locations of certre of gravity).

o, Static stability, which is determined by the crea-
tion of the aerodynmmic moment, which appears at the initial
moment of migbalance and is acting towards recovery of the
initial angle of attack.

This aerodynamic moment of the statically stable
aircraft is crecated in the following way. Vhen the alrcraft
balance is upsect, the aerodynamic moments, created mainly

by the wing and +taill plane, begin to act up on it. If, for
towards the lucreage of the

?
example, the balancc was upset
al gust), during this the tail
o

5C
wing angle of attnck (vertica
plane angle of attack is al increased, that is why the
1ift is created on the tail plane, which acts upwards. The
moment of this Torce in relation to the aircraft centrc of
gravity acts in the direction of fhe angle of attack decrease
(stabilizing moment), i.c. it tries to return the aircraft

to its initial attitude. The value of this moment depends on
the additional increase of the tail plane angle of attack,
the area of the +ail plane, and the distance scparating

it from the aircraft centre of gravity. This recovering

-
1

moment is usually counteracted U

-)

v the wing moment, which
depends on the ailrcraft centre of gravity location (the
aircraft centre of gravity location relative to the leadilng
edge of MAC) and is increased when the centre of gravity is
shifted aft, Besides, the wing creates the downwash near

the +tail plane, because during the increase of the 1ift of the
wing the rate of the downwash, produced by the wing, is




i
“dircction opposite toc the deflection of the aircraft tail
yram
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also increased and the increase of the tail plane angle of
attack and, consequently, of its 1ift is somewhat decreased.
Due to this the tall planc stabilizing moment ig also somewhat

C‘OCI‘Ct,D edo

Alrc nfu Jonmltvdlrnl “t”0ﬂ11tv and Controll

abllity

L.

The presence of longitudinal staotic stapility is the
most important safety factor of flight, because it prevents
the aircraft from fast arrival at the angles of attack, at
which dangerous load Tfactors occur, or at -the anglcs of
attack, a2t which the aircraft stall is possiblc.

The static stability is numerically determined as the
difference betwcen the valuce of the neutral location of the
centre of gravity (at which the aircraft hasg indifferent
halance) and the givenoperational location of the ceuntre of _
gravity, expressed in per cent MAC (the so~-called C,G. margin).

The stable flight is possible both with checked and
released control. In the first case the elevator remains
motionless when the balance is upset (the pilot holds the
control column in the constant position). In the sccond casc the
elevator is free (the control column is rcleased) and th
elevator may deflect upward or downward under thc effect
of the air load and the elevator inertia forces,

Due to thesc reasons the longitudinal stability margin
at the checked and released control happens to be unequal
under the same conditions., In the Ty-16 aircraft the
clevator is deflected when the control is frecd,
unit, which decreases the value of the recovery acrody
moment and, consequently, the C.G. margin.
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column backward, then this éffort correspondis to the change
of load factor by onec unit.

For the Ty~16 aircraft the effort, spent por unit of
load factor, conctitutes 20 - 100 kg, depending on the location
of the centre of gravity, altitude, and specd of flight (from
1.2 of the minimum spced up to 0.8 of the maximum speed),

When the aliitude of flight is irncreascd and, counsequently,
the damping moments are decreased or the operational location
of the centre of gravity is shifted aft (due to this fact the
C.G. margin decreases), the efforts spent to create one unit
of load factor decrease because the smaller deflections of the
elevator are required Ffor this. Vith the increase of spced
of flight above 0.8 of the maximum speed the efforts per onc
unit of load factor increase, reaching the values of 150 - 200 kg
at the maximum spced. It is mainly csused by a considerable shift
of the neutral ¢.G. location aft (under the influence of

air oompressibility) and by the increcase of the C.G. margin

owing to this fact and, consequently, the magnitudc of

cefforts per onc unit of load factor as well. DBut at greater
angles of attack the C.G, margin relative to the load factor
somewhat decreascs.
The sccond kind of manoceuvre as it was mentioned above,
is performed during the aircraft acceleration and dcc
+

c
tion along the straisht path, when the load factor remains
constant and, as a rule, 1s equal to 1 and only t
and, consequently, the Mach number are changed. In comparison
with the first kind of manoceuvre during the aircraft accele-
ration or deccleration along the straight path, its turn
around the lateral nxis (the change of angle of attack) takes
place slowly and, owing <+to this fact,the inertia and domping
moments are practically absent. That is why by deflecting the

clevator one should overcome only the aerodynamic mnoment of
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static stability, which will also change undexr the influence
of air compressibility depending on the range of the Mach
number change during the given manoceuvre. This momen nt of the
aircraft, which ig stable in speed, will also act in the
direction of the aircraft return to the initiol spced relative
1

to the Flight condition under which the effort on the cortrol

colvmn was equal to zero. The effort, whichk the pilot applics
to change the speed by any selected value (for example by

10 km/hr), will depend on the change of the aerodynanic moment
of stability relative to the Mach number and the 1ift
coefficicent.

Tn the aircraft, which isstable in speed, the pressing

efforts should cortinuously rise when the speed of Tlight
increases (relative to the balance condition by efforts when
the efforts are equal to zero), and vice versa, when the specd
fecrcases (relative to the same condition), the pulling efforts
should rise,

Irn the Ty-16 aircraf+t at high Hach numbers (within the

asc of stability

]
O

limits of Ma = 0782 - 0.87) a certal

i C
in speed is noticed, which 1s due to the ailr compres-—

sibility effect, The flight trials have shown that 1f the
aircraft is balanced by the efforts by a trim tob for Ilach
0,82, then during the aircraft acceleration from Ma = 0.82 -
0.53 up to HMa = 0.87, the slight pulling efforts appear on the
control column. When the Mach number is further increased
from 0.87 up to 0.9, +the considerable pressing efforts
appear.

The friction in the Ty-16 aircraft cortrol is within the
normal limits, notwithetanding the considerable length of the
lines; but the controls need chorough care during operation

because the excessive Priction in the aircralt controls
complicates the aireraft control (in perfect case the pilot

should feel only the efforts produced by the aerodynamic loads).




~ 240 -

o

The efforis orn the comtrol column during the aircraft

.

control also depend on the hinge moment.

The hinge moment 1s cqual to the product

'U

Ll

uct o
acrodynamic forcc of control surface R by tnec arm of this
force relative Lo the nxis of rotation (hingce) of the control
surface (Fig.27).

The value of +the hinge moment depends on the gsizes of
the control surface ond the air speed anc al
compensation, which determines the distanc

e
surface centre of pressure from 1ts axis of rotation., Hesides
s J

“4

the hinge moment and, consequently, the efforts rise with the
increase of the clevator dimensions, the sgpeec¢ of flight,
and they decreasce with the increase of the axinl compernsation.

In the Ty—16 alreraft the elevator, which is designed to
ensure the aircraft controllability, nas rather considerable
dimensions. The rance of speeds of the Ty-16 aircraft and its
maximum speed are sufficiently great. That iz why in order to
get the acceptable values of the hinge moment and the efforts,
which appear during +he aircraft control, the considerable
axial compensation ig used in the Ty=16 alrcraft elevator.
The elevator axis of rotation is situated rather close to the
elevator centre of pressure. The hirnge nmoment should be with
such a sign that the pilot should always feel the direct efforts
ou the control column,i.e., that the elevator shouyld tend
to return to the positicn corresponding to the balance
condition. It is quite inadmissihle that the hinge moment changes
its sign to the opposite one, because ir this case the elevator
will tend to deflect spontaneously to this or that direction
from the balance position . This phenomenon is called
overcompensation,

In +the Ty-16 aircraft the phenomenon of overcompensation

is absent in the whole operational range of speeds and altitudes,




if the elevator is in good repair, The correct sign of the

~hinge moment is ensured by the location of the elevator axis

of rotation in front of its centre of pressure. The position
of the elevator centre of pressure depends on the shape of
1ts profile and especially on the shape of its leading and
trailing edges and also on the relative dimensions of its
axial compensation. The slight changes of the elevator leading
edge profile shape or of the axial compengation relative
dimensions may lead to certain shifts of the centre of
pressure. But because of the fact that in the Ty-16 aircraft
the axis of rotation basses quite close to the elevator centre
of pressure, these slight displacements of the centre of
Pressure may lead to the overcompensation phenomena on one
hand, and to the sharp increase of efforts on the other hand.
That is why, in the procecss of the Ty-16 aircraft operation
special attention should be paid +o the preservation of the
elevator leading ecdge profile shape and the condition of the
elevator trailing cdge (ground—adjustable trim tab) should
carefully be watched,

According to the conditions of corntrollability each
aireraft has the forward operational C.G, limit, which is
determined by the sufficiency of the elevator "reserve® to
give the aireraft the landing angle of attack near the ground
with the undercarriage and flaps fully extended. For the Ty-16
alreraft it is equal to 21.7% MAC. Vith +he more forward C.G.
limits, the angles of attack will be less than the landing
angles of attack., Owing to this fact the landing speed
should be increascd on an average by 8 - 10 km/hr per
cach 1% MAC of C.G. location forward shift relative to
21.7 % MAC. More forward (.G, location than 18447 MAC
is not permissible for landing.
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The shift of the operational (.G, location forward in
flight increases the C.G., margin (which leads to some increase
of efforts), but due to great values of the neutral C.Gs loca-
tion the Ty~16 aircraft controllability is not substantially
influenced byeven most forward operational C.G. locations;
therefore the ghift of the C.G. location forward beyond 21.7%
MAC has no limitations in flight.

Alrceraft Lateral Stability and Controllability

The static lateral stability can be found out in flight
when the lateral balance is upset and is mainly determined by
the ratio of the banking moment change to the vawing moment
change at the sideslip angle change.

The banking moment change relative to the sideslip
angle characterizes by itself the lateral stability, which
can be determined in flight, if the pilot creates the bank with
the help of the ailerons and maintains +the straight path of
Tlight by the corresponding deflections of the rudder, Cwing to
sideslip in the direction of the lowered wing the 1ift is
created, the moment of which acts in the dircction of the bank
elimination and, consequently, the elimination of sideslip.

The change of the yawing moment relative to %he sideslip
angle characterizes by itself the directional stability, which
may be determined in flight, if the pilot by deflecting the
Tudder creates the sideslip angle by changing the heading,
and preventer the aircraft from bank by the allerons.

The lateral force, which is formed m2inlvy on the
alrcraft fin, creates the vawing moment, which acts in the
direction of the sideslip angle elimination.

When the aircraft with sweptback wings flies with a
sideslip, the effective speeds of theport and starboard wings
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are not equal. That is why both the effcective speed and the
v

-

1ift of the leading wing will be more than the cffective speed
and the 1ift of the lagging wing. This causes the creation of
the moment, which banks the aircraft to the side of thelagging
wing, i.e. the stability moment. The sweepback of the wing
increases the ailrcraft lateral stability. If in the aircraft
with straight wings in order to obtain the lateral stability

it was necessary to raise the wing tips upward, i.e. , to

make the wing dihedral. But the sweepback wing has such a
great lateral stability that in order to reduce it the wing tips

N

are lowered downward, i.e., to make the wing anhedral. The
Ty—16 aircraft has an anhedral angle of minus 30. The bank~-
ing moment, which is created on the sweptback wing during
sideslip, is directly proportional to the 1ift coefficient

in the 1nitial stable flight and 1t is the more, the more the
initial 1ift coefficicent is.

If the wing characteristics are selected in such a
way that at the maximum speed the aircraft has the required
banking moment during the sideslip, then during the transition
to low speeds of flight and, conseguently, to the greater
values of the 1ift coefficient, the banking moment will increase
relative to the sideslip angle and, consequently, the aircraft
stability will incrcase as well.

When studying the lateral stability characteristics oune
should also take into account both the damping moments and
the inertia moments (which also substantially influence the
lateral stability)c Yoreover, thc latter cause the aircraft
vibration around thec longitudinal and vertical axes, which
takes place under "bumping" conditions in particular.

The Ty-16 aircraft possesses great lateral stability
at low speeds and especially during landing. This leads to
great lateral vibration while flying at low speeds under

"bumping® conditions. That is why while flying under "bumping®
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conditions one should fly at higher specds within the
authorized limitations,

During landing approach at crosswind, the preat lateral
stability of the Ty-16 aircraft mekes it difficult to
compengate for the drift by slipwing. Therefore, during landing
approach at crosswind, the drift should be compensated for
by creation of the advance angle, which i1s equal fto the angle
of drift, on the landing path. Such a method allows the
landing at crosswind of up to 15 metres per second.

As 1t 1s known, when the flisht Mach number increases,
the 1ift coefficient of the wing at the constart angle of
attack 1ncreases up to the critical Mach number due to the
compressibility effect, After thisthe value of the wing 1ift
coefficient at the constant angle of attack drops due to
Tormation of supersonic areas and shock waves on the wing.

The curve indicating the development of the 1ift coef-
ficient relative to +the Mach number at the constant angle of
attack looks like it is shown in Fig.28.

On the sweptback wing the speeds, which are péerpendicular
to the leading edge of the starboard and port wings,are not
equal during the sideslip, consequently, as 1t was mentioned
above, the effective lMach numbers of the starboard and port
wings are also unequal (Fig.29),

The leading wing has higher effective speed and cor-

”~

responding effective lach number than the lagging wing.
Until the effective Mach number of +the leadinz wing does not
exceed la (See Tig.28), the 1ift coefficient of the leading
wing will be more than the 1ift coefficient of the 1agging
wing; and because of the fact that the speed, which is
perpendicular to the leading edge of the wing, has a greater
value at the leading wing during the sideslip than at the
lagging wing, then the 1ift of the leading wing will be more
than the 1ift of the lagging wing. '

If the effective Mach number of the leading wing

exceeds lMa_, then, as it is seen from the chart (see Fig.28),
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the 1ift coefficiens

~the 1ift coefficient

the leading wing will decrease while

the lagging wing will increase (if

o
s

DA

the effective Mach number of +the lageging wirg 1s less than Mao).
This will result in the fact that if the difference in the

1ift coefficients of the starboard and port wings is
considerable, the 1ift of the leading wing may become less than
the 1ift of the lagging wing. During this, the moment is created,
which banks the aircraft to the leading wirg, i.e.,there appears
the so=-called onposite reaction of the alrcrarift hanking motion
to the rudder deflection (when the right pedal i1g applied the
aircraft banks not to the starboard wing but to the port one
due to the sideslip which occurs &t that time,which 1z opposite
to the conventional reaction of the aircraft to the pedal
applied).

This phenomenon ig typical to some degree to all aeroplanes
with the sweptback wings. This phenomenon of the opposite reac~
tion of the aircraft to the rudder deflection is slightly
expressed in the Ty-16 aircraft and is felt only at the speeds
close to the maximum speed of flight. However, the pilot should
bear in mind this phenomenon of the Ty-16 aircraft.

The yowing moment of the aircraft, i.e.the moment relative
to the vertical axilis of the aircraft, appears at low speeds
of flight at the angle of sideslip mainly due to the fin and
is directed to the decrezse of the sideslip angle. While flying
at high Mach numbers, at which the wave drag appears, the
influence of the wing on the value oftihie yawing moment
considerably increases,

As 1t was mentioned above, the effective Mach numbers
of the leading and lagging winge are not egual during the
sideslip of the swept wing.

The effective Iilach number and the drag of the leading wing
exceed the effective Mach number and, consequently, the drag
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of the lagging wing. During the flight at speeds corresponding
to the Mach numbers, which are close to the critical Mach

number or even exceed it, the difference in the drags of the
leading and lagging wings reaches a considerable value,

During the sideslip, this 1leads to the additional yawing
moment, which acts in the direction of the sideslip angle
decrease., Thus, the directional stability of the aireraft, with
the sweptback wing increases relative to the flight Mach

rumber increase, which takes place in the Ty-16

alrcraft as well, and because of the fact that the efficiency

14

of the rudder does not increase when the flight Mach number

at
increases, the relative efficiency of the rudder drops.
Consequently, in order to direct the aircraft at the same

angle of sideslip at high Mach numbers, the bigger deflection
of the wrudder is required, which calls forth the necessity
of greater efforts to be applied +to the pedals, than during
the flight at low lMach numbers,

The principal characteristic of the dynamic lateral
stability is the damping of the lateral vibration.

When the speed of flight is increased, the static
lateral stability, as it was ascertained above, is decreased,
The directional stability of the aircraft is increased with
the increase of the speed of flight. In accordance with
thig fact the characteristics of the aircraft dynamic lateral
stability change as well.

The aircraft lateral controllability ig characterized
by deflections of the ailerons and the rudder, required to
balance the alrcraft in the stable flight condition with
a sideslip in the whole range of the speeds of flight and
by the efforts caused by these deflections.

The flight of the aircraft with a sideslip is usually
followed by the presence of bank and because it is easier
to determine the value of the bvank in flight +than the angle
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of the sideslip, the angles of the ailerons and rudder
deflections and the efforts required to balance the aircraft
in the stable flight condition with a sideslip, change
relative to the angle of bank, which occurs durlng the
aircraft sideslinp. .

In order to balance the Ty-16 aircraft under the condi-
tion of the stable sideslip, the required amount oF
efforts to be applied to the control column and the pedals is
characterized by the following values.

On the control column the amount of effort,required to
balance the aircraft during the sideslip at an angle of bank
of 10, approximately constitutes 2 = 3 kilograms in the range
of the Mach numbers from 0.5 to 0,84,

At Mach number > 0.84 this effort is decreased, at Mach
number of 0.86 it is equal to zmero and at lMach rnumber > 0.86
it changes 1ite sign to the opposite one. This phenomenon
corresponds to the flight when the aircraft opposite reaction
to the rudder deflection to bank is present.

On the pedals the amount of effort,required to balance
the Ty-16 aircraft in the stable sidesliy at an angle of
bank of IO, approximately constitutes 45 kilograms at flight
Mach number = 0,5 and it reaches the value of 100 kilograms
at flight Mach number which equals approximately to 0.88.

The peculiarity of the Ty-16 aircraft lateral stability
and controllabllity during sideslips i1s the decrease of
efforts produced by " he rudder in the second half of the
pedals travel which corresponds to the deflection angles of
the rudder, which exceed the value of 10°., The defloctions
of the rudder in flight at the angles exceeding 10° are pos—
sible at IAS, which are less than 400 - 420 km/hr because at
high speeds the efforts, applied by the pilots to deflect the
rudder up to lOO, are not sufficient., If at speeds lower




- QU5 =

than 400 ~ 420 km/br one continues 4o Turther deflect the
rudder above lOOJ9 the pedal efforts remnir %o he straight
acting, but decrecase in value down +to rero, when the rudder
is completely deflected, which may produce “he Talse sens ation
of the spontaneous travel of the pedals (rudder) +to the
extreme position.

ilote:  Vhen tre pedals are completely pressed, their

slight vibration is voticed, due to the airflow
stall from the completely deflected rudier.

In these cases the release of pedals does rnot lead +o
the return of the rudder o the initial neutral posgition,
However, under such conditions of 113 ght the pilot may easily
return the rvdder %o the neusral position by pressing +the
opposite pedal with a glight effort.

The above mentioned phernomenon corresponds to +the normal
alrcraft belance, when with the controls released +he
alreraft flies in straight

QJ

e level flight without sideslip.
Vhen the aircrafs is balanced by the trim tabs in level

flight, when there is a considerable sideslip, (the deflection

of the ball of the NI +turn and slip irdicator by 1/4 - 1/2

of 1ts diameter, which corresvnonds *to +he pedals ceflection

of approximately 1/4 of +their +ra vel) the efforts on the forward

deflected pedal for its further deflection, will be less than

during the corrcct aircraft balsnce and +he probability of

the pedals "travel" +o the extreme positlon becomes greater,
The reguired effor‘ to return the pedals Lo the initial

position 7111 ivcrease with the increase of +he angle of

deflection of the rudder +trin tab, when the aircraft is being

balanced.

In these cases the pilot,in order “o return the nedals to
the neutral position ehould turn +he rudder +trim +ah selector
switch to the position, opposite to the pedals deflectior

-
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FIG. 12. AIRCRAFT COMMANDER’S INSTRUMENT PANEL

FIG. 13. CO-PILOT’S INSTRUMENT PANEL
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